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Cougar 700K Gaming Keyboard 
Designed For Professional Gamers 

Sure, you can snipe zombies and exterminate Zerg filth with the 
best of them, but if you want to play like a real pro, you'll want to 
use the best tools available. The Cougar 700K Gaming Keyboard 
is a high-end mechanical keyboard with special features for serious 
gamers. The keyboard has Cherry MX mechanical keyswitches and 
you can select backlighting options for individual keys. A 32-bit 
ARM processor and built-in memory help you manage up to three 
configuration profiles, macros, and more. There's a separate rubber 
palm rest designed especially for FPS gaming that fits above the 
detachable wrist rest, and software (Cougar's UDC System) that lets 
you configure all compatible input peripherals at once (so you can 
program your Cougar gaming mouse at the same time). With six 
programmable G keys (one to the right of the spacebar for your 
thumb, five on the left side of the keyboard), one- touch macro 
recording, and four repeat rate settings, the 700K is a formidable 
weapon, indeed. It retails for around $150. 



GIGABYTE Brings Out First Of Its 
New FORCE H Series Headphones 

GIGABYTE recently announced its new FORCE H-series 
headphones, with five models scheduled to arrive in the 
coming months. First to arrive to market should be the 
H3X, shown below and designed for the hardcore gamer. 
GIGABYTE says the 50mm neodymium magnet drivers 
in the headset offer exceptional positional audio (good for 
FPS gaming, where you need to know where those footsteps 
are coming from) and "explosive" bass. The headset has a 
retractable, uni-directional boom microphone that can be 
stored if you're not in a talkative mood. An inline control 
lets you easily adjust volume or hit the mute switch. 
Hexagaonal earpieces covered in leather are fully adjustable 
and swivel for comfort. More details on the H3X can be 
found at GIGABYTE'S website, but pricing was still not yet 
available as we went to press. 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



*Asof October 2014 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


N/A 


$329.99 


$259.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$279.99 


$219.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$189.99 


$179.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$149.99 


$149.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$134.99 


$129.99 


AMD A10-7850K Quad-Core 


1/14/2014 


$173 


$179.99 


$159.99 


AMD A10-7700K Quad-Core 


1/14/2014 


$152 


$159.99 


$139.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$139.99 


$139.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$139.99 


$129.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$140.99 


Intel Core 17- 5960X Eight-Core 


8/29/2014 


$999** 


$1,049.99 


$1,049.99 


Intel Core 17- 4960X Six-Core 


9/3/2013 


$990** 


$1,049.99 


$1,027.99 


Intel Core 17- 5930K Six-Core 


8/29/2014 


$583** 


$589.99 


$589.99 


Intel Core 17- 4930K Six-Core 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core 17- 5820K Six-Core 


8/29/2014 


$389** 


$389.99 


$389.99 


Intel Core i7-4790K Quad-Core 


6/25/2014 


$339** 


$339.99 


$339.99 


Intel Core i7-4770K Quad-Core 


6/2/2013 


$339** 


$334.99 


$334.99 


Intel Core i7-4820K Quad-Core 


9/3/2013 


$323** 


$324.99 


$324.99 


Intel Core 17-4790 Quad-Core 


5/11/2014 


$303** 


$309.99 


$309.99 


Intel Core i5-4690K Quad-Core 


6/3/2014 


$242** 


$234.99 


$239.99 
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WHAT'S HAPPENING 

HARDWARE 




Wi-Fi Congestion Problems? Try The 
LinksysAC3200Tri-Band Router 

Wireless networks at home can bog down trying to keep up 
with the demands of an ever-increasing number of devices 
(computers, consoles, tablets, phones, and even wearables 
and home automation products). To speed things up and 
cut through the clutter, Linksys has rolled out the AC3200 
Tri-Band Smart Wi-Fi Router, a six-antenna router (three 
internal, three external) equipped with three Wi-Fi radios, 
one at 2.4GHz (with transfer speed of 600Mbps) and two 
at 5GHz (each with a transfer speed of 1,300Mbps). Add 
up the transfer speeds and you get 3,200, hence the AC3200 
name (the product number is EA9200). The router has a 
IGHz dual-core CPU and three integrated co-processors to 
handle wireless data streams. There's a four-port gigabit switch 
for a wired connections as well as USB 3.0 and 2.0 ports. 
The Linksys Tri-Band router is expected to be in stores in 
November and has an MSRP of $299.99. 




ASUS Announces 2 Maxwell Cards; 
STRIX GTX 980 & STRIX GTX 970 

The GTX 980 and 970 are the latest generation of GPUs 
based on NVIDIA's Maxwell architecture. NVIDIA first 
released Maxwell earlier this year as the successor to its 
Kepler design; the company says the new 980-based cards 
are now the world's fastest, while the 970s are the fastest 
in their class (see the GTX 980 roundup elsewhere in this 
issue for more Maxwell info). The ASUS STRIX GTX 970 
shown below has 1,664 CUDA cores and 4GB of GDDR5 
memory. ASUS has overclocked the card to l,253MHz 
Boost (up from l,178MHz) and outfitted it with a 
DirectCU II two-fan cooling system with 10mm copper 
heatpipes; the increased fan size takes up two slots but keeps 
things cool and quiet, too. ASUS GPU Tweak software 
makes it easy to adjust settings. With an MSRP of $339, the 
STRIX GTX 970 is a very powerful card for the money. 




With This Dremel,You Don't Cut 
Or Grind Something— You Print It 

Dremel is well-known among the modding community for its 
high-speed rotary tools that make it easy to cut, grind, sand, 
and otherwise shape cases. Now the power tool company has 
branched out into a new market with a consumer 3D printer. 
The Dremel 3D Idea Builder uses PLA filament (see thumbnail 
of coiled filament and an extruded vase) to print in resolutions as 
fine as 100 microns and in 10 colors. The filament is plant-based 
and eco-friendly, and materials can be recycled. Dremel says its 
new printer is the most user-friendly 3D printer on the market, 
with a touchscreen interface and on-board software that allows for 
standalone printing. The company is partnering with AutoDesk 
to provide a portfolio of print-ready templates on its website at 
3dprinter.dremel.com . The printers will initially be available online, 
but should be in some Home Depot retail stores later this month. 
MSRP for the Dremel 3D Idea Builder is $999. 
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WHAT'S HAPPENING 

HARDWARE 




Aerocool XPredator Cube 

At 418 X 280 X 412mm (HxWxD), the Aerocool XPredator Cube 
' a cube, but that doesn't detract from this attractive case. 



The Cube is built to handle microATX or Mini-ITX motherboards 
in a horizontal orientation. At the front are two fan controller knobs, 
audio and mic ports, two USB 3.0 ports, and a 5.25-inch bay for 
holding an optical drive or fan controller. There's also room in front 
for one 200mm fan (a 500RPM fan is included) or you can swap 
it for a couple 120mm or l40mm fans. (The top can hold all the 
same fan configurations; the rear comes with a l40mm fan pre- 
installed, but can also handle either two 120mm or two l40mm 
fans.) The internal hard drive cage has trays that can hold up to three 
2.5-inch or three 3.5-inch drives; two more 2.5-inch drives can fit 
under the 5.25-inch bay. There's room inside for dual 240/280mm 
watercooling radiators and dual high-end graphics cards (there are 
four expansion slots) up to 320mm long (or 345mm with front fan 
removed). The XPredator Cube has a .7mm steel chassis and comes 
in multiple color options. It retails for around $145. 



HARDWARE MOLE 




Seasonic Expands Its Platinum 
Series PSU LineTo 1200W 

Seasonic's Platinum Series power supplies are all 80 
PLUS Platinum certified, offering up to 92% efficiency. 
The latest member of the series is the 1200W, a 
powerful PSU with a fully modular cabling design. 
Easy Swap connectors, and gold-plated terminals. It 
comes with the company's patented Hybrid Silent 
Fan Control, which adjusts fan speed to one of three 
operating modes: Fanless Mode; Silent Mode (up to 
16dBA) and Cooling Mode (above 16dBA). When the 
ambient temperature is at or above 25 degrees Celsius, 
the fan turns on when the load on the PSU goes above 
35%, and turns off" when the load drops below 25%. 
The PSU retails for around $270. 



ECS Launches New L337 Gaming 
Board Jhe ITX Z97I-DR0NE 

Small form factor builders have another option now that 
ECS has announced the ITX Z97I-Drone under the L337 
gaming brand. As you can tell by the name, the new release 
is a Mini-ITX mobo with Z97 chipset. The board has 
an LGA 1150 socket and supports 4th and 5th gen Intel 
Core processors. Amenities include two 240-pin DIMM 
slots for up to 16GB of DDR3 3000, four USB 3.0 ports 
and four USB 2.0 ports, DisplayPort and HDMI ports 
(one each), five SATA III 6Gbps connectors, an Intel 
121 8-V Gigabit Fast Ethernet controller, and Realtek's 
8-channel High Definition audio codec. The board is built 
with ECS' Durathon Technology (superior capacitors; 
Temp Resistance; etc.) and ECS MIB X, the company's 
overclocking software. MSRP was unavailable at press time. 
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Are you excited? 
You will be. 



Microsoft Makes It Official: DirectX 
12 Will Ship With Windows 10 

The last major update of DirectX, version 11, is going on five 
years old now, so speculation has been growing about when (or 
if) Microsoft would be releasing a major new version of its API 
collection. That question was answered recently on the DirectX 
Developer Blog, when Microsoft's Brian Langley announced 
that the final version of the Windows 10 operating system "will 
ship with DirectX 12, and we think it's going to be awesome." 
Langley went on to encourage gamers and game developers 
to help with the development of the release by joining the 
"Windows Insiders" program, a beta-testing program for 
Windows gurus and other IT experts. A new version of DirectX 
should mean a better gaming experience for users everywhere, 
but it might be a while before it gets here. To date, Microsoft 
has only announced that Windows 10 is expected to ship 
sometime in 2015, and any slippage in the delivery of the OS 
will delay DirectX 12, as well. 



Mozilla Lets Firefox Beta Users Say 
HELLO To The Foll<s They Know 

Mozilla, the organization in charge of the Firefox browser, 
has partnered with the TokBox subsidiary of Spanish telecom 
giant Telefonica to create a real-time communications product 
called Hello. Hello is now being made available to users who 
download the latest Firefox beta. Firefox Hello lets Firefox users 
make audio or video calls with anyone who has a WebRTC- 
enabled browser (such as Chrome, Opera, and Firefox) 
without the person on the other end of the call needing to 
join any service or download any additional software. (Internet 
Explorer and Safari don't support WebRTC natively, so people 
with those browsers will have to install plug-ins that enable 
WebRTC in order to communicate with people using Hello.) 
Firefox Hello offers the equivalent of being able to Skype with 
people who don't know what Skype is — and they won't need to 
know. The software, like the beta, is free to use. 



Firefox 
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Firefox Beta 



The latest features in a more stable environment 



SOFTWARE SHORTS 



android 
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Sweet Extras In Lollipop 

Google has released a new version of Android, its OS for mobile 
devices, called Lollipop. The name keeps up the tradition of 
naming Android versions after candies or desserts (previous 
versions include KitKat, Jelly Bean, Gingerbread, and Cupcake). 
Lollipop includes some new energy-saving features that should 
extend battery life in phones and tablets by as much as 90 
minutes. The OS also will tell users how much usage time they 
have left on their device and how long it will take to recharge. 
Other new features include guest user logins so you can share your 
phone but not its contents, support for 64-bit devices, improved 
Bluetooth connectivity, the ability to use "OK, Google" to 
perform tasks even when your devices' screens are off, and more. 
You can learn more at www.android.com/versions/lollipop-5-0. 
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Seriously, Do Not Feed The Trolls 

Results from a study conducted last month by YouGov.com 
indicate that Internet trolling, or intentionally making 
malicious and insulting comments online to start arguments 
with strangers, may be a more widespread phenomenon than 
people think. In surveys the site conducted, nearly 28% of 
Americans admitted to bad behavior in online exchanges with 
strangers. YouGov said 12% of respondents said their posts had 
been egregious enough that they had been removed by forum 
or site moderators. Why do people act so poorly? One possible 
(but rather unsettling) answer may be found in a study on the 
relationship between personality traits and online commenting 
styles by the University of Manitoba and available through 
ScienceDirect.com. The researchers found that "cyber- trolling 
appears to be an Internet manifestation of everyday sadism." 
Yikes! Lighten up, folks. 



ICANN Continues Massive Rollout 
Of Generic Top Level Domains 

It's probably been a while since you thought about Internet 
addressing schemes and top-level domains, but the number 
of available TLDs continues to increase. ICANN, the official 
body that basically oversees the Internets infrastructure, says 
some 1,300 names may go live in the coming years, and 
more than 400 of those have already been "delegated" and are 
rolling out to become part of the Internet's official domain 
database or root zone. Names from this group of 400 generic 
TLDs are trickling out weekly, if not daily, in announcements 
on ICANN's gTLD website at newgtlds.icann.org . Some of 
the newer ones to go live recently include BAND, YOGA, 
WEDDING, and POKER. Some of the domains are . . . 
interesting. We're not sure exactly how people plan to use 
domains such as FAIL, SURGERY, and RIP, but SURF, 
BEER, and PIZZA sound pretty good. 



_ Now 

Domains 
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SITE SEEING 




Is An Ork Attack Ship Bigger Than A 
Chaos Hellbringer? Go To DevlantArt 

If you're into spaceships (and what respectable geek isn't?) 
you're going to love browsing through this chart on the 
DeviantArt website that shows the comparative sizes of scads 
of fictional spacefaring vessels. There's even a real one thrown 
into the mix: the International Space Station. The chart 
includes details on the size, name, and class of each vessel, as 
well as where it came from (Star Wars; Battlestar Galactica; 
Warhammer 40,000, Dr. Who, Starship Troopers, Babylon 5, 
Wing Commander . . . you get the idea). Artist Dirk Loechel 
began compiling the images more than a year ago and recently 
updated the poster with dozens of additional spacecraft. You 
can view his work here: bit.ly/loylAeP. 
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Lasting Quality from GIGABYTE 



GIGABYTE 




GIGABYTE X99 Series Motherboards 



Iwww.gigabyte.usll ca.gigabyte.com 
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nte Extreme Masters 

PC Gaming Technology Fuels Worldwide eSports League 



As the Intel Extreme Masters eSports league enters its ninth season, lEM Marketing Manager George Woo 
took a few minutes to talk about how the league got started, how it has grown, and what's next for lEM. 



Q: Congratulations on Season 9 of Intel 
Extreme Masters! For starters, can you 
talk about how lEM got started, and why? 

I A f : Intel started sponsoring eSports 
v.^ V V leagues years before lEM started 
in 2006. Intel wanted a global marketing 
platform to reach out to the hardcore 
gamers and enthusiast audience, so this is 
why lEM was created with the partnership 
of ESL (Electronic Sports League). 

Q: We are past the point of discussing 
whether eSports will make it big, aren't 
we? How many people participate in lEM 
each season, and how many spectators do 
the events bring in? 

C^\hl' Hundreds of pro gamers try 

VV to get into lEM, only 16 players 
make it to each stop for StarCraft II and 
between four and eight League of Legends 
teams. lEM is a very elite tournament and 
only those that pass the qualifiers get to play. 

We get more than 20 million unique 
people watching every season on Twitch 
alone. In terms of live visitors, our World 
Championship in 2014 had 73,000 people 
coming in over three days. To put those 
numbers into perspective, six or seven years 
ago we were glad to have 10,000 people tuned 
in online at the same time, from all around 
the world. This last March, we had that many 
people at the World Championship in Poland 
inside the arena watching the final, and we 
would have had more had there been more 
seats in the house. A million people worldwide 
tuned in that weekend for the League of 
Legends final alone. 



EXTREME 
10^' MASTERS 



: There's some serious money up for 
grabs, as well, isn't there? 

\ A I : Yes there is, and the increase has 

V V been mind-blowing! The prize 
purses for eSports tournaments worldwide 
have increased tremendously due to 
more game publishers hosting their own 
tournaments with large prize purses. 

1^ : Is the growth of eSports (especially in 
North America) as sudden as it seems, 
or has it been working up to this for a long 
time, and to what do you attribute the 
current popularity? 

\ A / • order for eSports to arrive at 

V V where it is now, it needed gaming 
to become an inherent part of todays culture 
and for the new games to be very popular. 
Both processes have been gradual and steady. 
The eSports community is a very passionate 
one. If there were no signs indicating todays 
boom back in 2007, one look at the passion 
of the gamers that are at the core of eSports 
and I knew that this was eventually going to 
get there. Look at us now — ^we're having an 



lEM event in the SAP Center arena in San 
Jose on Dec. 6th and 7th this year and we are 
selling tickets. 



Q 



: Who is attending and streaming 
these events? 



\ A I : Hardcore gamers and enthusiasts 
V V are attending our live events 
and watching our live streams. All leagues 
have their own broadcast team that stream 
their content on online viewing platforms 
like Twitch. 

Q: How does lEM fit in with other 
programs or initiatives that Intel is 
active in, and how does Intel's technology 
factor in? 

C^Xlil ' considered a Tier 

VV 1 marketing event program 
here at Intel, so you can compare it to 
industry tradeshows like CES, Mobile 
World Congress, and Computex that we 
participate in every year. lEM is our global 
marketing platform to get access to the 
enthusiast audience where we can use to 



Advertisement 
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promote our products like our 4th Gen Intel 
Core Processors, 730 Series SSDs, Iris Pro 
Graphics, and X99 Chipset that are geared 
toward hardcore gamers and enthusiasts. 

Q: Speaking of 4th Gen processors, Intel 
launched several new desktop CPUs in 
recent months, including a new Extreme 
Edition proc and several K-series chips 
for enthusiasts. Are any of these products 
driving the systems at lEM events? 

\ A / • showcase our 

V V latest products in the tournament 
desktop systems, as well as in the consumer 
showcase to allow visitors to try out our latest 
gaming products in desktops, notebooks, 
small form factors, and AIOs. 



Q 



: What are the advantages for gamers 
using these new enthusiast products? 



C^\hl ' example, Intel's K-series 
V V and Extreme-series processors 
with up to eight cores and up to 40 PCI-E 
lanes (think multiple graphics cards) can 
give the enthusiast gamer the capability to 
distribute game AI and game physics across 
multiple threads, delivering an intense 
gaming experience. 



Q 



: We've seen commentary recently that 
su^ests we're in a sort of resurgence of 



popularity where PC gaming is concerned. 
Would you agree, or is the idea that it 
waned in popularity a misconception to 
begin with? 

\ A f : There has been a resurgence of 
V V popularity for gaming PCs, which 
we attribute to many factors like price, 
performance, and the growth in online 
gaming where people can play for free. 



Q: Season 9 includes events in Shenzhen, 
Toronto, San Jose, Cologne, and 
Taipei, and winds up at the World 
Championship in Katowice, Poland. 
Did Intel foresee this kind of growth 
for lEM, and do you expect the 
schedule to include more events in 
Season 10? 

\ A / : Yes Intel did see the poten- 
V V tial of eSports and the factors 
I think helped accelerate its popularity 
the last few years were game titles like 
League of Legends and StarCraft II 
and having an online viewing platform 
like Twitch where eSports fans can 
easily go view tournaments of their 
favorite gaming title for free. 

For Season 10 and moving 
forward, rather than adding more 
event stops that coincide with trade 
shows and expos, I expect we'll look 



at hosting more standalone lEM events in 
sporting arenas and stadiums worldwide. 
This will provide more seating for our 
fans, as well as more flexibility for us in 
developing our season schedule and in 
the programming of our live streams due 
to the different time zones that we are in 
as a global league. It will also allow our 
ecosystem partners be more involved with 
each event stop. 

Q: When you look down the road, say 
five years, what do you think is in store 
for eSports and lEM, and why? 

\ A f : If lEM San Jose is a success, 
V V which I hope it will be, the path 
is very clear. lEM has become mainstream 
entertainment within the 16 to 24 
enthusiast bracket, and it's only getting 
bigger. We will need to look at the events 
we're going to and hopefully add more 
of those epic arena experiences to the 
calendar. In Poland, we've been piloting 
lEM as an event of its own inside a sports 
arena, where people can come and enjoy 
a great show and experience our latest 
gaming technology. We need to do more 
of that to stay at the forefront of eSports. 
It can be a massive game changer for Intel 
to have a series of eSports festivals with 
tournaments and showcases around the 
world representing the Intel brand. I 




For more information, visit 
en.intelextrememasters.com/season9. 
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Job Of The Month 

The world's largest social networking company is looking for a few good engineers in various disciplines to 
work on a little side project it has going called . . . Oculus VR. Want to help design the future of virtual reality? 
There's an opening in the Menio Park, Calif, facility for a Computer Vision Engineer. This person will work 
on 3D scene reconstruction techniques and create computer vision software for various products (cough, 
cough, RIFT). You'll write code that integrates data from multiple sensors and you'll prototype hardware as 
well as software. Applicants should have an MS in CompSci or EE with a focus on computer vision as well 
as hands-on experience with object detection and tracking. You'll need mad prototyping skills, as you'll be 
adding in product features as you go. Wizardry in C++ is required. If working on technology that could be the 
closest thing to a holodeck that this generation will see sounds like your idea of job heaven, check out the 
Oculus VR openings on Facebook's career page. Let the simulation begin. 

Source: www. facebook. com/careers 



Traditional Pay-TV Subs 
Decline With Broadband 

The percentage of households with broadband 
access continues to increase, but as it does, the 
number of "cord cutters," or subscribers dropping 
their traditional pay-TV services, increases as well. 
More and more users with broadband Internet 
access are dropping monthly cable or satellite TV 
subscriptions and are instead opting to watch TV 
via alternative services such as Netflix. 

2011 




Cord Cutting Trends 
2012 2013 2014 



Non-Subscriber HH Percentage 8.6% 11.2% 12.4% 14.1% 



Source: The Diffusion Group 
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Three GeForce GTX 980s Square Off 



The leaves are changing color, there's a nip 
in the air, and we're rapidly approaching 
peak pumpkin spice (one can hope), which 
means it's about time for new graphics cards 
to arrive. The first ones to break cover hail 
fi-om the NVIDIAs 900 Series. This month, 
we're taking a close look at three of the top- 
tier GeForce GTX 980s — one each from 
EVGA, PNY, and ASUS— but before we 
delve into the features and benefits that 
make each one an ideal candidate for your 
next gaming upgrade, let's take a look at the 
underlying architecture that makes them tick. 

Wait, It's still 28nm? 

When talking about CPUs, and 
Intel CPUs in particular, the impact the 
manufacturing node has on performance is 
easy to take for granted. Every 18 months 
(or so) we get a new "tick," or die shrink, and 
we've been following this cadence for several 
years. When it comes to discrete CPUs, 
however, both AMD and NVIDIA rely on 
a third-party fab, TSMC, to manufacture the 
chips that go into each respective company's 
and AIB partners' graphics cards. Here, 
the ability to cram more transistors onto a 
wafer of the same size is only part of the 
equation. Those wafers also need to yield 
lower-cost chips. At 28nm, we've hit a wall 
where even if the fab is able to cram twice as 
many transistors onto a die, the requirement 
for a l4nm node, the cost per die would 
more than double. As a result, in the waning 
months of 2014, we're seeing the GeForce 
GTX 980 manufactured on the same node 
that was prominent in Ql 2012, for the 
GeForce GTX 680. 

What this means in practical terms is that 
the engineers at NVIDIA can't just rely on a 
more-is-better approach. They've been forced 
to iterate on the 28nm process three times, 
improving performance without killing 
efficiency and adding transistors without 
increasing the TDP While the performance 




STRIX-GTX980-DC20C-4GD5 

$589.99 I ASUS I www.asus.com 



of the GeForce GTX 980 may not obliterate 
the GeForce GTX 780 Ti, what makes this 
generation so impressive is the fact that this 
card performs better, consumes significantly 
less power, and does it all purely thanks to the 
chip's core engineering. Bravo, NVIDIA. 

Say Hello To Maxwell 2 

Earlier this year, NVIDIA launched 
the first Maxwell-based graphics card, the 
GeForce GTX 750 Ti. As the successor 
to Kepler, Maxwell focuses most of its 
advancements on improved energy efficiency, 
which enables cooler operating temperatures, 
a shorter PCB, less expensive heatsink fans, 
and better performance-per-dollar ratios. 
With the GeForce GTX 980, however, the 
Maxwell architecture is finally getting its time 
in the sun. 

Compared to the Kepler execution units, 
the Maxwell's SMMs that constitute the 



GM204 (GTX 980) effectively organize 
the CUDA cores, load/store units, special 
function units, and a newly partitioned 
register file into four groups. Each grouping 
gets its own instruction buffer, warp 
scheduler, and a pair of dispatch units. In 
short, instead of a large bank of CUDA 
cores getting marching orders from a single 
block of control logic, like what occurred in 
Kepler-based CPUs, Maxwell-based CPUs 
effectively issue orders to four groups from 
four blocks of control logic per SMM. There 
are a total of 16 SMMs in the GeForce 
GTX 980. According to NVIDIA, these 
architectural tweaks net the GPU double the 
performance per watt compared to Kepler. 

Under the hood, the GPU on display 
here has 2,048 CUDA cores, 128 texture 
units, 64 ROPs, and a 256-bit memory bus 
that bridges the GPU and 4GB of 7GHz 
GDDR5. How does the GTX 980 with 



14 November 2014 / www.computerpoweruser.com 



HEAW GEAR 



ROUNDUP 



a 256-bit memory bus compete with the 
GTX 780 Tis 384-bit memory bus? Color 
compression is how. Maxwell features 
NVIDIA's third-generation Delta Color 
Compression, which is a lossless algorithm 
that allows a majority of the rendered screens 
colors to be tightly compressed and rapidly 
shipped over the GTX 980's narrower 
memory bus. 

The base clock on the stock version of the 
GTX 980 is l,126MHz, and the boost clock 
is set to l,216MHz. This card has a 165W 
TDP, which is particularly impressive when 
you recall that the GTX 780 Ti (GKllO) 
has a 250W TDP Even the GTX 770 has a 
higher TDP, at 230^ and its GPU features 
3.5 billion transistors compared to the GTX 
980s 5.2 billion. NVIDIA was able to pull 
off a feat of engineering here, but all that 
efficiency doesn't mean much if graphics 
horsepower doesn't make itself known in 
games. On that front, there are several new 
features that the GeForce 900 Series brings 
to the table. 

Features 

Lighting is one of the few remaining 
visual phenomena that 3D artists have yet 
to perfect. NVIDIA's VXGI (Voxel Global 



Illumination) technology gets us closer than 
ever before. With it, real-time illumination 
becomes possible, which results in more true- 
to-life shadows, real ambient occlusion, and 
realistic fully dynamic reflections. NVIDIA 
is helping bring the technology to Unreal 
Engine 4, and game developers using the 
popular engine will have access to it by the 
end of the year. 

Another extra you'll have access to with 
a 900 Series graphics card is Dynamic 
Super Resolution (DSR), which lets the 
GPU render games at a significantly higher 
resolution (up to 3,840 x 2,160) and then 
rescale the images to your native resolution, 
such as 1,920 x 1,080. The result is a more 
detailed image with less aliasing. Best of all, 
you don't need special hardware, or even a 
1080p monitor, to enjoy it. 

Since we're on the topic of displays, all 
three cards we'll take a look at feature one 
dual-link DVI-I, three DisplayPort, and one 
HDMI output on the rear I/O bracket. 

The GTX 980 also supports Direct3D 
11.3, which adds several new features 
designed to improve memory usage, enable 
new rendering algorithms, and more, leading 
up to the eventual release of DirectX 12. 
The 900 Series graphics cards also feature 



Multi-Pixel Programmable Sampling, which 
is a technology designed to limit quantization 
artifacts. You can access it by enabling MFAA 
(Multi-Frame Anti-Aliasing). 

Now that we have a better sense of what 
the GeForce GTX 980 is capable of in the 
context of previous NVIDIA CPUs, it's time 
to take a look at how variants from EVGA, 
PNY, and ASUS stack up. 

ASUS STRIX-GTX980-DC20C-4GD 

As the flagship of its STRIX series, the 
card's owl-themed heatsink shroud has a very 
distinctive look, and it ships with black and 
red adhesive badges that let you add some 
flair to the indents between the two fans. 
The shroud consists of a matte black piece 
of aluminum, and there's another aluminum 
plate on the back side of the PCB. This is a 
DirectCU II cooler, which means the nickel- 
plated copper heatpipes, one of which is 
10mm in diameter, are flattened and come 
into direct contact with the GPU die. This 
card also features OdB fan technology, which 
keeps the fans from spinning until the GPU 
hits a preset temperature. 

According to ASUS, the cooler on this 
card can handle 220% of the heat compared 
to the reference design, making it three 
times quieter and able to perform up to 
30% faster without reaching the cooler's 
thermal boundaries. 

Of the three cards we tested, ASUS 
supplied us with the only one to feature a 
custom PCB and layout. As such, this card 
has ASUS' signature DIGI+ VRM, which 
consists of a 10-phase power design that 
can reduce power noise by up to 30%, even 
under heavy overclocking. On that note, 
ASUS gives you everything you need to 
feed this card some extra voltage to push 
frequencies beyond what you'd see in the 
factory. Instead of the reference design's two 
6-pin PCI-E power connectors, ASUS' card 
features one 6-pin and one 8-pin PCI-E 
power port for a little more juice. ASUS also 
populates the PCB with high-quality Super 
Alloy Power components, which are designed 
to deliver a long life span — up to 2.5 times 
longer than reference. 

The GPU Tweak software is a cool 
Windows-based overclocking tool that lets 
you move sliders to adjust the GPU boost 




CPU / November 2014 15 




clock, memory clock, voltages, power target, 
and temperature target. It also displays a 
handy scrolling bar graph that lets you see 
how your adjustments affect GPU load, 
temperature, and more. The GPU Tweak 
steaming utility also lets you livestream your 
own gameplay, with scrolling text, images, 
and webcam support. 

When it comes to the out-of-the-box 
clocks, ASUS occupies the middle ground 
between PNYs reference design and EVGAs 
Superclocked card; the STRDC GeForce GTX 
980 has a base core clock of l,178MHz and 
a boost clock of l,279MHz. The memory 
clock is left at the stock l,752MHz. In the 
benchmarks, this card performed right where 
its clocks suggested it would. It outpaced 
the PNY card by a good margin, but fell 



to EVGAs card, which was operating with 
base and boost clocks set 88MHz faster. 
But if you're looking for overclocking head- 
room, this card has that in abundance. 
Consider the STRIX GeForce GTX 980s 
clocks as a starting point rather than a 
final destination. 

At just 40 bucks more than NVIDIA's 
reference design pricing and protected with 
a solid 3-year warranty, ASUS offers more 
than few extra reasons to favor its card. The 
company tells us the word "Strix" refers 
to a genus of owl species that are highly 
instinctual; if you're looking for a graphics 
card that'll help you express your gamer 
instincts, shred the competition, and 
overclock to the sky, then the ASUS Strix 
GeForce GTX 980 is your ideal choice. 



EVGA GeForce GTX 980 
Superclocked ACX 2.0 

The first GTX 980 we got our hands on 
from EVGA features the company's new 
ACX (Active Cooling Xtreme) 2.0 cooler, 
which it calls the world's most efficient air 
cooler. The card's cooler consists of a matte 
black plastic heatsink shroud that frames two 
of EVGA's new fans. There's an EVGA logo 
at the top of the shroud's face, and a GeForce 
GTX 980 badge on the bottom. The top of 
the card, the portion you'll most likely be 
looking at through your case's windowed side 
panel, features backlit EVGA GeForce GTX 
980 and SC (Superclocked) logos. In case 
you were wondering, yes, you can adjust the 
lighting properties (on/off, pulse, etc.) in the 
GeForce Experience software. 

The fans are the highlight of this card, and 
because it's otherwise a reference design PCB, 
they're about the only thing EVGA has to set 
this card apart from other companies selling 
reference GTX 980s. That's not to say these 
fans play a minor role in the card's appeal. 
Compared to the ACX 1.0 cooler used on 
EVGA's previous-generation cards, the fans 
are actually reversed to pull air in toward 
the heatsink and flush it out the open sides 
of the cooler. The fans themselves feature 
two sets of ball bearings, 1 1 blades, a newly 
redesigned 3-phase 6-slot motor, and an 
enhanced magnet. As a result, the cooler on 
this card is 26% cooler, 36% quieter, and 
features 250% lower fan power consumption 
compared to the reference cooler. The fans 
are also designed to last a long time; EVGA 
claims a 400% longer life span compared to 
dual-fan coolers that use sleeve bearing fans. 
All this talk about fan technology isn't just 
bluster, either. In our tests, EVGA's card was 
the quietest one of the bunch under load. 

With such a hearty cooler, you can expect 
this card to handle some decent overclocking. 
To help you in that regard, EVGA offers 
its PrecisionX software, which features 
fully adjustable power target, GPU temp 
target, GPU clock offset, and memory clock 
offset settings. Voltage and fan speed are 
also configurable, and a built-in stress test 
gives you instant feedback on the success of 
your endeavors. You can also save up to 10 
profiles. Another utility you can tap into is 
the EVGA OC Scanner X, which features 
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built-in artifact scanning test, benchmarking 
tools, GPU vitals display, and a CPU burn-in 
application. With these two tools in your 
belt, you should have no problem pushing 
the EVGA GeForce GTX 980 Superclocked 
ACX 2.0 to new heights. 

For those who don't perform their own 
overclocking, EVGA has already done the 
work for you. This card features the highest 
base and boost clocks of any card we 
tested. The base clock is set to l,266MHz 
and the boost clock to l,367MHz, which 
is l40MHz and 151MHz higher than the 
reference GTX 980 s base and boost clocks, 
respectively. In the benchmarks, this clock 
speed advantage translates to over 60fps in 
Unigine Heaven and Aliens vs. Predator 
(2,560 X 1,600). The card averaged 54.67fps 
in Metro: Last Light run at that same high 
resolution, too. 

One look at these factory clocks and its 
clear EVGA has a lot of confidence in its 
ACX 2.0 cooler. The firm backs the card 
with a 3-year warranty. Regardless of whether 
overclocking is important to you, EVGA 
had demanding gamers in mind with the 
GeForce GTX 980 Superclocked ACX 2.0. 

PNY GeForce GTX 980 

PNYs card is a reference GTX 980 that 
comes with the stock cooler. In the past, 
we've seen reference coolers on graphics cards 
that were plain, noisy, and underpowered. 
That's not the case for the GeForce GTX 
980. As the coolers from ASUS and EVGA 
suggest, it takes a lot of quality components 
and engineering to compete with the cooler 
NVIDLV developed for the GTX 980. 

This two-tone silver and black cooler is 
the same one used on the GTX 780, GTX 
780 Ti, and GTX TITAN Black, which 
means you have a 165W card running 
with a cooler meant to handle a 250W 
graphics card. It's true, the TITAN Black 
used a vapor chamber on the GPU, but 
the heatpipes used in place of the vapor 
chamber on the GTX 980's cooler are more 
than capable of dissipating tons of heat. 
The answer to the question of overclocking 
headroom is a resounding "yes," the PNY 
GeForce GTX 980's got it in spades. 

This cooler is one of the better-looking 
ones available. The nearly fully enclosed 
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cast aluminum heatsink shroud has a large 
radial fan near on the power connector side 
and a transparent plastic window over the 
heatsink to the left of the fan. An engraved 
black GTX 980 logo is near the bracket, and 
a green LED-backlit GeForce GTX logo is 
on the top edge of the card. The backlighting 
effects are fully configurable from the 
GeForce Experience software. Get three of 
the cards together, and you can really turn 
up the eye candy by coordinating the logos' 
lighting effects. Another thing we like about 
this reference cooler is the custom backplate 
that covers the back of the PCB. There's also 
a backplate cutout near the power connectors 
that you can remove with a single screw to 
improve the thermals when running multiple 
cards in SLI. 

This feature, and many of the others 
we've mentioned, make it plain that there's 
a lot of forethought that went into the 
design of this card. And another indication 
of its commitment to you even after you've 
purchased the card is PNY's unique limited 
lifetime warranty, which kicks in once you 
register the card on PNY's website. 

In the benchmarks, the PNY GeForce 
GTX 980 performs well both in the 



synthetic benchmarks and when running 
real-world games. Highlights include 49fps 
in Metro: Last Light at 2,560 X 1,600, 
a 3DMark's Fire Strike Extreme score of 
5,822, and 56fps in Unigine Heaven. 
Although there's no dedicated overclocking 
suite bundled with this card, there are a 
variety of third-party utilities that will give 
you a leg up, and as we described, this 
cooler is more than capable of handling 
the extra voltage needed to achieve those 
stunning boost clocks. And despite having 
the lowest price in this roundup, everything 
about the PNY GeForce GTX 980 screams 
quality and speed. 

Maxwell's House 

As you can see, the NVIDIA GeForce 
GTX 980 is a powerftil and energy-efficient 
foundation upon which EVGA, ASUS, and 
PNY were able to build impressive graphics 
cards. If you're looking for a truly enthusiast- 
grade graphics card that'll make the most of 
not only today's demanding games but ftiture 
games you'll be playing at 4K, then any of 
these is a winning choice. I 
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Juice Up Your Video Cards 




A traditional liquid-cooling setup 
consists of a CPU waterblock, a 
radiator, a pump, and a reservoir. As 
the processor has become more and 
more energy efficient over the last 
several years, however, it's the graphics 
card that has been pushing total power 
consumption higher and higher. 
Today, an enthusiast-grade graphics 
card can draw around 250 to 300W, 
making it the much hotter of the 
two parts and an ideal candidate for 
liquid-cooling. 

Although installing a CPU block 
is typically no more involved than 
installing an aftermarket CPU cooler, 
things get a bit more complicated 
when it comes to replacing the 
heatsink on your graphics card and 
effectively doubling (or tripling, or 
quadrupling!) the heat that your loop 
needs to dissipate. This month, we're 
going to give you the tips you need 
to lubricate your GPU and keep those 
frame rates flying. 



Wade In 

Although many look- 
ing to add liquid-cooling 
to their systems already 
have a graphics card 
in mind, or on hand, 
there are some instances 
where incompatibil- 
ity throws a wrench 
into your plans. This 
happened to us with 
one of our recent 
builds, where no full- 
cover waterblocks 
were available for 
the graphics card we 
were using. Although 
the universal VGA 



waterblocks from EKWB will work 
on virtually any card, they leave the 
VRM and memory chips exposed. 
According to EK's Derick Magnusen, 
"EKWB recommends that you use 
some heatsinks on at least the VRMs. 
The memory chips do not put out that 
much heat, but if you plan to do some 
heavy overclocking, then you should 
put some heatsinks on those as well." 

Whether you've already purchased 
a graphics card or you're still build- 
ing your parts list, visit EKWB's 
online CoolingConfigurator ( www. 
coolingconfigurator.com ) to determine if 
there is a full-cover waterblock available 
for the card you have or are looking 
to buy. 

Know Your Warranty 

Does your graphics card vendor 
frown on the removal of its heatsink 
and fan? Magnusen says that the rules 
vary by manufacturer. "Most vendors 




Liquid-cooling your graphics card is a great way to slash your system temps, 



have no problem with installing a 
waterblock to your graphics card, as 
long as you install the reference cooler 
back onto the PCB in the event of an 
RMA," he says. "Some manufacturers 
put stickers on the screws to dis- 
courage disassembly but some have 
confirmed that even if you remove this 
sticker, your warranty is still intact." 
Of course, it's always a good idea to 
check with your card's manufacturer if 
you are unsure. 

Heatsink Fan Removal 

When it comes to removing the 
heatsink and fan on your graphics card, 
you typically won't get much guidance. 
Start by removing the screws around 
the GPU; move in a zigzag fashion as 
you remove screws from the middle 
toward the edges of the card. Make 
sure to leave the screws that hold the 
I/O bracket in place. Remove any 
standalone VRM heatsinks (or leave 
them in place if you're 
using a universal VGA 
waterblock). You may 
need to unplug the fan 
power connector to 
easily separate the cooler 
from the card. 

Even with all the 
screws removed, it may 
take a little effort to 
separate the cooler from 
the card, thanks to the 
sticky thermal paste. 
Be very careful to not 
scratch the PCB of the 
graphics card; it's best to 
avoid using tools to aid 
in the separation process. 
When finished, clean up 
as much of the thermal 
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Multi-GPU Cooling 

Adding one graphics card to your loop 
can be fairly straightforward, but adding 
multiple cards can seem like a daunting 
enterprise. Several products from EKWB 
simplify multi-GPU liquid-cooling setups. 
Magnusen recommends shopping for 
fittings or bridges specifically designed 
for cooling multiple GPUs. "If you use 
traditional fittings, it can either be 
impossible, depending on the amount 
of space between cards, or very tricky," 
he says. "If you are using a Clean CSQ 
block, you will need to use the FC 
Terminals system. If you are using a 
CSQ-style block, you will need to use 
the FC Bridges & Links CSQ system. 
Alternatively, we also offer an HD Tube 
& Adapter system that can be used for a 
variety of situations." 

On the topic of multi-GPU liquid cooling, 
how much radiator real estate will 
you need if you want to avoid turning 
your system into a Mr. Coffee? EKWB's 
formula, according to Magnusen, boils 
down to adding up the number of 
physical CPUs and GPU cores, adding 
one, and multiplying the result by 
1 20mm. "For example, if you have an 
Intel Core i7-4770k and a pair of NVIDIA 
GeForce GTX 980s, you will want at least 
480mm of radiator." 




The EKWB HD Tube & Adapter system 
is one of several ways to add multi-GPU 
liquid-cooling to your system. 



paste as possible and 
dry it off with a lint- 
free cloth. 

Block Installation 

If you ask five 
liquid-cooling vet- 
erans where in the 
loop your graphics 
card(s) should be 
installed, you're 
likely to get five 
different answers. 
According to the 
experts at EKWB, 
however, GPU and 
CPU block place- 
ment is not nearly As long as the pump comes after the reservoir, the placement of the rest of 
as important as your components is not too big of a deal. 

the placement of 

the pump. "Loop 
order doesn't matter 
as long as the pump comes after the 



reservoir," says Magnusen. 

When you get an EKWB VGA block, it'll 
come with a set of detailed instructions. 
Make sure you follow these to the letter. 
Full-cover waterblocks will ship with an 
array of thermal pads for the memory 
and VRM. Magnusen suggests paying 
particularly close attention to this 
portion of the install. "Thermal pads are 
essential for cooling when using a full- 
cover waterblock." 

"EKWB has done extensive testing 
and includes the thermal paste that 
we recommend to be used with your 
blocks." That being said, Magnusen 
does say that you can use any thermal 
paste that you prefer. 

When installing the barbs and fittings 
into the block, only hand-tighten them. 
Magnusen elaborates, "If you use a 
tool, you are putting your O-rings at 
risk. All of our fittings are meant to be 
hand-tightened." 

Maintenance 

Once your setup is complete, perform 
a leak test to make sure the system 
is watertight. If you do notice leaking, 
Magnusen suggests tightening the barb 



by hand only. "If a barb is leaking and 
cannot be tightened further, you will need 
to first remove the barb and inspect the 
O-ring and replace it if necessary If the 
O-ring is fine but the leaking continues, 
you will need to check for other 
anomalies, such as the Gl/4 threads or 
any damage in the block material." 

When it comes time to drain and 
refill your liquid, you may want to 
give your blocks a thorough cleaning. 
Magnusen says that it is possible to 
disassemble and reassemble graphics 
card waterblocks for cleaning, you just 
need to be very careful when doing 
so. "Some of the materials, such as 
Plexi, are very fragile and can crack 
with over-tightening." 

Easy Does It 

Liquid-cooling your graphics card can 
significantly add to your overclocking 
headroom and result in tangible 
improvements in your overall gaming 
experience. Although it's fairly 
simple to do, it's also fairly easy to do 
something wrong. Follow these tips 
and you'll avoid the most common 
pitfalls, so you can keep your frame 
rates high and your hands dry. ■ 
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GIGABYTE GA-X99-GAMING G1 WIFI 



For the initial launch of its X99 
motherboards, GIGABYTE released 
a host of boards across the following three 
lineups: Gl Gaming, SOC Force, and Ultra 
Durable. Last month, we reviewed the Ultra 
Durable GA-X99-UD5 WIFI, which was 
chock-full of components for extending the 
life of the motherboard and handling high 
overclocks. This month, we put the spotlight 
gigabyte's GA-X99-GAMING Gl 
WIFI to see what it has to offer. 

The stock X99 chipset is a solid base for 
gamers looking to use multiple graphics cards, 
and GIGABYTE tweaks its implementation 
of the chipset to take full advantage of 
all of the 40 PCI-E lanes on Intel's Core 
i7-5960X or Core i7-5930K. Without the 
GIGABYTE improvements, the standard 
X99 configuration runs 4-way GPU setups 
at x8/x8/x8/x8 (for a total bandwidth of 
256Gbps). GIGABYTE pumps up the 
speed by adding an onboard external clock 
generator, as well as a direct connection 
between one of the PCI-E xl6 lanes and 



the CPU, which brings the overall PEG 
bandwidth to 320Gbps. The extra bandwidth 
allows for a 4-way SLI or CrossFire 
configuration of x8/x8/xl6/x8 or a 3 -way 
configuration of xl6/xl6/x8. GIGABYTE 
also lets you feed the PEG slots extra power 
via an onboard SATA power port. 

GIGABYTE knows that people who 
build X99-based systems use high-end parts, 
and this motherboard is designed top to 
bottom with that in mind. Even the slots and 
CPU socket receive extra attention. Standard 
motherboard sockets and slots typically have 
5|i-thick gold contacts, but the GA-X99- 
GAMING Gl WIFI includes 30fi-thick 
gold plating on the CPU socket, four PCI-E 
xl6 slots, and the eight DIMM slots. The 
gold plating should also help to prevent 
corrosion to the CPU socket's pins. 

Even though the GA-X99-GAMING 
Gl WIFI is aimed at gamers, GIGABYTE 
includes many of the impressive power- 
handling capabilities found on the 
GA-X99-UD5 WIFI. For example, the 



motherboard delivers all-digital power 
using IR (International Rectifier) PWM 
controllers and PowIRstage ICs. Enthusiasts 
looking for dependability will also like that 
GIGABYTE uses server-grade chokes made 
by Cooper Bussmann and solid capacitors 
rated for a 10,000-hour life span. 

The GA-X99-GAMING Gl WIFI's 
collection of onboard sound components is 
among the best you'll find. Creative's Sound 
Core3D quad-core audio processor handles 
the sound processing, offloading that chore 
from the CPU. You'll also find support for 
high-quality audio headgear. There's a front 
headphone amplifier that pumps out loads 
up to 600 ohms, and there's a gain boost 
switch to increase amplification from 2.5X 
(default) to 6X (high amplification). The 
latter is intended for speakers or headphones 
with high impedance. GIGABYTE also 
includes its OP-AMP (operational 
amplifier) technology, which lets you 
swap op-amps to change the sound to 
suit your needs. Out of the box, the 
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GA-X99-GAMING Gl WIFI features aTI 
Burr Brown OPA2134 op-amp. 

This motherboard's connectivity is 
well-rounded, too. You'll find support for 
lOGbps PCI-E based storage via a SATA 
Express or M.2 port. These two connectors 
share bandwidth, so you can only use one or 
the other. A total of 10 6Gbps SATA ports 
are available, and six of the ports support 
RAID 0, 1, 5, and 10 configurations. To 
connect peripherals, external storage, and 
so forth, there are 12 USB 3.0 ports (four 
via internal headers) and six USB 2.0 ports 
(four via internal headers) at the board's 
disposal. There's also a Thunderbolt header 
that will work with an optional GIGABYTE 
add-in card, if Thunderbolt or Thunderbolt 2 
storage is how you roll. 

The GA-X99-GAMING Gl WIFI will 
stand out inside a case. Bright red LEDs 
on the PCH heatsink give GIGABYTE'S 
Gl Gaming eye logo a sinister glow. A 
thin ribbon of LEDs that isolates the 
integrated audio components from the rest 
of the motherboard also shines red, as does 



GA-X99-GAMING G1 WIFI 

$371 
GIGABYTE 
www.gigabyte.us 

the rear I/O shield. Both the audio guard 
light path and the rear I/O shield LEDs are 
programmable, too. You can set them to stay 
lit, pulse, or even flash along to the beat of 
the music you're listening to. (And if you 
prefer a more subdued look, you can turn 
these LEDs ofl", too.) 

The GA-X99-GAMING Gl WIFI 
delivered solid performance in our 
benchmarks. It delivered an impressive 
overall score of 5489 in 3DMark Pro- 
fessional's Fire Strike Extreme test, buoyed 
by marks of 5757 and 16672 in the Graphics 
Score and Physics Score subtests, respectively. 
The GA-X99-GAMING Gl WIFI is 
a gamer, for sure, but it was no slouch in 
our processor-intensive benchmarks, either. 
Some highlights include 2806.83 pixels per 
second in POV-Ray 3.7 and 1376 points in 
Cinebench 15. 

GIGABYTE does a good job of tailoring 
this X99 motherboard to suit gamers. The 
enhancements to the PEG slots and onboard 
audio capabilities make for a top-notch 
gaming experience. Add its overall aesthetics. 



and the GA-X99-GAMING Gl WIFI is a 
compelling option for system builders that 
want a striking motherboard. I 



BY Nathan Lake 



Specs: Max Memory: 64GB DDR4 (DDR4-2133; Max OC: DD4-3000); Slots: 4 PCI-E x16, 3 PCI-E x1; Storage: 10 6Gbps SATA, 1 SATA Express, 1 M.2; Rear 
I/O: 8 USB 3.0, 2 USB 2.0, 1 optical S/PDIF out, audio I/O, 2 Gigabit Ethernet, 1 Clear CMOS button, 1 CPU OC button, 1 Fast boot button, 1 PS/2, 2 SMA 
antenna connectors; Form Factor: E-ATX; Warranty: 3 years 

Test system specs: Processor: Intel Core i7-5960X; GPU: PNY XLR8 GeForce GTX 780 Ti Customized Overclocked; Memory 16GB ADATA XPG Z1 
DDR4-2400; Storage: 240GB OCZ Vertex 3 MAX lOPS; OS: Windows 8 Pro (64-bit) 
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As gaming has become one of 
the major load-bearing pillars 
beneath the PC industry, the number 
of gaming-centric peripherals has 
exploded. If you're in the market for 
a new headset, you currently have a 
multitude of options. But you know 
that when ASUS decides to throw 
its hat into the ring, it does so with 
a well-designed product that seeks to 
deliver something utterly unique. That's 
certainly the case with the Strix Pro 
gaming headset. 

ASUS takes the bird-of-prey 
metaphor ("strix" is Greek for "owl") 
to new heights by offering a headset 
that actually looks like a pair of 
owl's eyes when folded. The shell of 
the headset is a matte black, finely 
textured plastic. Orange stitching 
rings the headband padding, and the 
inside ear cup lining is also orange. 
Two large orange circles glare from 



behind transparent pentagram-shaped 
windows on each can. There's braided 
cabling throughout — even the pair of 
smartphone adapter cables are covered 
with black braided fiber. The cable that 
snakes from the left can terminates 
in a phono plug that connects to an 
environmental noise-cancelling (ENC) 
box with a large volume dial. This box 
splits the connection the following 
three ways: a USB cable (to power the 
noise-cancelling circuitry) and separate 
headphone and mic cables. 

The ENC box has a built-in 
microphone that is designed to pick 
up and actively cancel extraneous 
environmental noises, preventing 
distractions for you and your 
teammates. According to ASUS, 
the device can neutralize 90% of 
environmental noises that occur. 
During our testing, the ENC box 
noticeably reduced the key clack of our 



mechanical keyboard. Like all active 
noise-cancelling technologies, louder 
(69dB to 75dB), more consistent 
sounds are the easiest to cancel. 
Performance is best when the ENC 
mic is close to the source of the noise, 
but your boom mic needs to remain 
at least 28 inches from the ENC mic 
to ensure your own voice isn't filtered 
out. 

The Strix Pro features a pair of 
60mm neodymium drivers, which 
are some of the biggest we've seen 
in a gaming headset. As a result, 
the sound field we experienced was 
extremely well-defined. The deep bass 
never muddied the midrange. The 
games, music, and movies we listened 
to and played all sounded rich and 
immersive. The massive drivers are also 
accompanied by very large cans, with 
pleather ear cushions that completely 
covered our ears. Despite its size, the 
Strix Pro weighs just 320g, making 
it feel just as light after 3 hours of 
intense gaming as it did when we first 
put it on. The headset applies pressure 
to the wearer's head uniformly across 
the headband, sides, and cans, which 
prevents pressure points from forming 
and putting an early end to your 
gaming sessions. 

The Strix Pro is one of the few 
headsets we've tested that combines 
powerful drivers with supreme 
comfort. The ENC box also impressed 
us with its distraction-eliminating 
performance. If you're trying to 
narrow down your choices for a new 
headset, ASUS' Strix Pro delivers on 
its promises and deserves a top spot on 
your short list. ■ 



BY Andrew Leibman 

Strix Pro 

$99.99 
Company 
www.asus.com 



Specs: Drivers: 60mm neodymium, 20Hz to 20l<Hz; Impedance: 32 ohm; Sensitivity: 98dB; Mic: 50Hz to 16kHz; Controller: volume, mic mute; Connector: 
gold-plated USB, phono; Extras: 3.5mm phono device adapters, environmental noise cancellation, braided fiber cabling 
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ASUS has long been a dominant force 
in the motherboard and graphics 
card markets, and recently it feels like 
the company has launched an all-out 
blitzkrieg of other components, 
aggressively encroaching into other 
manufacturers' spheres of influence. 
Now, with its Strix line, ASUS is 
attempting to take over gaming 
peripherals, too. We haven't been this 
excited about territorial expansion since 
the Gadsden Purchase. 

At front and center is the Strix Tactic 
Pro, a mechanical gaming keyboard 
that puts plenty of power at your finger- 
tips. With Cherry MX keyswitches, 
ample macro keys, and slick software 
for recording those macros, the Strix 
Tactic Pro has the genetic makeup of a 
solid keyboard. 

By now, you're familiar with our 
standard disclaimer regarding mechanical 
keyswitches: Everybody has a favorite 
color, whether it's the quiet and light 
MX Reds or the loud and tactile MX 
Blues. Thankfully, ASUS is acutely aware 



of the fierce loyalty gamers have toward 
their favorite keyswitch, and has thrown 
the whole rainbow of Cherry MX 
switches at us. There's a version of the 
Strix Tactic Pro with Cherry MX Black, 
Blue, Brown, or Red switches, so you're 
covered no matter what your personal 
preference happens to be. 

The Strix Tactic Pro we got our hands 
on was equipped with MX Brown 
keyswitches. It's a great all-around 
mechanical keyswitch, offering a slight 
tactile bump without a distracting 
report; the Strix Tactic Pro's MX 
Browns feel and perform exactly as 
they should. Those keys can all register 
simultaneously when the keyboard's 
N-key rollover is deployed, or you can 
toggle 6-key rollover if that's your speed. 
Although ASUS bills this keyboard as 
a gamer, it's also a marvelous general- 
purpose keyboard, in the event that your 
most dangerous raid boss is presently a 
college term paper. 

In order to trade blows with the titans 
of the gaming keyboard pantheon, your 



board's macro capabilities need to be 
on point. We really liked the macro 
implementation on the Strix Tactic Pro, 
as ASUS doesn't simply put a single 
bank of macro keys in one spot and call 
it good. Yes, there are two columns of 
dedicated macro keys along the left edge 
of the keyboard, but there are also three 
more located just below the Spacebar. 
This trio will be your ace in the hole 
more often than not, letting you rip off 
a crucial macro at a moment's notice. 
In a close match, little additions like 
this are what tip the scales in your favor; 
they're what separate the great keyboards 
from the good. Now, gamers who are 
more comfortable doing work along 
the top row and beyond will like that 
the Strix Tactic Pro lets you toggle the 
F1-F8 keys to serve as macro keys, too. 
If you want versatility, you've come to 
the right place. 

The included software gives you full 
control over recording macros. It's not 
difficult to quickly create your own 
essential batch of macros, and you can 
distribute those macros across three 
profiles. The Strix Tactic Pro also has a 
dedicated key to record macros on the 
fly. The 4MB of onboard memory is 
particularly handy if you find yourself 
separated from your gaming rig proper. 

Other important quality of life 
enhancements include media control 
keys, illuminated keys with adjustable 
backlighting, four solid orange 
replacement keycaps (so you know 
exactly where your WASD keys are at 
all times), and the always-important 
Windows key lock. This gaming 
keyboard measures up, but then we 
wouldn't expect anything less. I 



byVince Cogley 

Strix Tactic Pro 

$129.99 
ASUS 
www.asus.com 



Specs: Interface: USB; Cable length: 5.9 feet; Switch type: Cherry MX Black/Blue/Brown/Red; 6-/N-key rollover; Macro support: 21 macro keys (13 
dedicated), 3 profiles; Illuminated keys; 4MB onboard memory; Replacement keycaps; 2-year warranty 
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Strix Claw 

$59.99 
ASUS 



^^^^^ www.asus.com 

ASUS Strix Claw 



The Strix Claw is a mouse designed 
specifically for FPS gamers, and 
ASUS went away from the conventional 
mouse blueprint to make certain you'll 
have perfect aim under any circumstance. 
For example, ASUS left out prediction 
and angle-snapping mechanisms, which 
can negatively affect in-game accuracy 
by straightening mouse movement. The 
Strix Claw is also acceleration-free, so 
quick mouse movements won't make the 
cursor travel longer (positive acceleration) 
or shorter (negative acceleration) than 
intended. In short, the Strix Claw is 
all about 1:1 movement precision. 
Obviously, though, there's more to this 
mouse than deadly accuracy. 

ASUS optimizes the Strix Claw for 
right-handers that use "claw" and "finger" 
grips, which ASUS claims are the most 
popular grip styles for FPS gamers. In 



particular, there are ergonomic curves 
where you grip the mouse with your 
thumb, ring, and pinky fingers. We found 
that the contours helped us maintain a 
firm grim, and those ergonomic curves 
also made a comfortable resting place for 
our fingers. 

The Strix Claw also boasts responsive 
clicks via the use of tactile, Omron 
switches. We found that the switches 
offered a smooth clicking action with just 
a little resistance. The tactile response is 
great for in-game situations where you 
need to lay down a short burst of shots. 

You'll have eight buttons at your 
disposal. By default, the two buttons 
behind the scroll wheel are designed 
to adjust the Strix Claw's DPI on the 
fly. You can switch between four DPI 
stages, and the LED indicators near the 
left-click button display the currently 



selected stage. The DPI stages are ideal 
for FPS games where you regularly switch 
weapons. For example, you might want 
to use a low DPI for a long-range rifle, 
then quickly change to a higher sensitivity 
when you need to need maximum agility 
up close and personal with your shotty. 

The left side of the Strix Claw has a 
button specifically for snipers. Just press 
down on the DPI Clutch button, and 
the Strix Claw will instantly shift to an 
extremely low sensitivity. The button is 
positioned so that you can just roll your 
thumb to instantly gain precise control. We 
also like that the DPI Clutch button is wide 
enough that it's easy to press, no matter 
where you grip the mouse with your thumb. 
Of course, you can configure these buttons 
for other tasks, including macros. 

ASUS installs a 5,000dpi optical sensor 
in the Strix Claw. Within the mouse's 
configuration utility, you can adjust the 
sensitivity by 50dpi increments. There's 
also 64KB of onboard memory to store a 
custom profile that holds your preferred 
settings, ideal when you want to use 
the Strix Claw on another PC or at an 
Internet cafe. The configuration utility 
also features a Software Mode where you 
can store tons of profiles and then link 
them to specific applications, so the Strix 
Claw will automatically load the profile 
when the linked program opens. 

In our testing, the Strix Claw lived 
up to its billing as a remarkably accurate 
mouse. We loved the quick DPI ad- 
justment capability, especially the DPI 
Clutch mode for perfect aim on long- 
range, zoomed-in shots. If you demand 
precision above all, the Strix Claw is well 
suited for your gaming needs. The high- 
quality Omron switches also provide the 
type of tactile response that'll give you 
a competitive edge. Maybe you'll even 
want to get one for your buddy, so he 
can no longer blame his gear every time 
you beat him. ■ 



BY Nathan Lake 



Specs: Sensor: 5,000dpi (optical); Polling rate: Up to 1 ,OOOHz; Body type: Right-handed, 8 buttons; Switches: Omron D2F-01 F; Weight; 1 1 0 grams (without 
cable); Interface: USB; Cable length: 6.56 feet 
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Crucial Ballistix Sport DDR4-2400 



Last month, we checked out Crucial's 
DDR4 desktop memory lineup, 
which operate at 2,133MHz. Crucial 
pumps up its Ballistix Sport DDR4 
modules' speed to 2,400MHz, thanks 
to a heat spreader that improves heat 
dissipation. Although you can buy 
Ballistix Sport DDR4 by the module or 
in a dual-channel kit, we'll be focusing 
our attention on the 16GB quad- 
channel kit. (Crucial also has a 32GB 
quad-channel kit consisting of a quartet 
of 8GB modules if you want to stuff 
your X99-based rig with an obscene 
amount of memory.) 

The modules in this kit run at the 
prescribed 1.2V for DDR4 memory. 
Crucial lets you easily optimize 
performance with Intel XMP 2.0; at its 
rated speed, the Ballistix Sport DDR4 
kit features timings of 16-16-16-39. 
These timings are close to the latency 
on Crucial's DDR4-2133 CL15 @ 
1.2V desktop memory, which is pretty 
impressive considering the 267MHz 



speed increase. Part of the reason that 
the timings can remain so reasonably 
tight is that Crucial specifically selects 
only high-quality DRAM to use in 
the Ballistix Sport DDR4 modules. 
Crucial's other Ballistix Sport DDR- 
2400 quad-channel kit and both dual- 
channel kits have the same timings, 
as well. 

The Ballistix Sport DDR4 modules 
are designed with a matte gray heat 
spreader with metallic silver accents. 
We think the look is complemented 
nicely by the black PCB. The gray color 
also makes it easy to distinguish the 
Ballistix Sport DDR4 modules from 
Crucial's Ballistix Sport DDR3, which 
are available with black or blue heat 
spreaders. Another plus is the Ballistix 
Sport DDR4 modules' low profile — 
they're only 1.18 inches high — so the 
modules should be compatible with 
virtually any CPU cooler. The top of 
the heat spreader doesn't even rise above 
module's black PCB. A low-profile 



memory kit of memory is especially 
important for power users that want to 
use a large heatstink/fan combo that 
would extend over the DIMM slots on 
a motherboard. 

We tested the Ballistix Sport DDR4 
modules in a system with GIGABYTE'S 
GA-X99-GAMING Gl WIFI and 
Intel's Core i7-5960X. In SiSoftware 
Sandra 2014 Lite's Memory Bandwidth 
tests, the Crucial Ballistix Sport DDR4- 
2400 kit produced speeds of 44GBps 
(Integer) and 45.62GBps (Floating). 
The Cache & Memory Latency test 
generated a mark of 34.6ns, which is 
quite a bit quicker than the 4 1.4ns we 
saw on Crucial's DDR4-2133 CL15 
@ 1.2V desktop memory. The Cache 
Bandwidth test results were also 
impressive, as the kit notched a speed of 
339.9GBps. 

We were able to overclock the 
16GB Ballistix Sport DDR4-2400 to 
2,800MHz by loosening the timings to 
18-18-18-45. The memory was stable at 
that speed, even during benchmarking. 
At 2,800MHz, the Memory Bandwidth 
test delivered speeds of 47.8GBps 
(Integer) and 49.73GBps (Floating). In 
the Cache & Memory Latency test, the 
change to the modules' timings bumped 
the results to 35.7ns. When overclocked, 
Crucial's kit turned in a bandwidth 
of 348.18GBps in the Cache Band- 
width test. 

We've come to expect good per- 
formance from Crucial's memory, and 
the 16GB Ballistix Sport DDR4-2400 
kit is no different. We also like the low- 
profile module design; you won't have 
any worries about compatibility. The 
neutral gray heat spreader should also fit 
into any rig, which is nice for modders 
and artistic builders. Once again. 
Crucial delivers a solid set of sticks for 
Haswell-E. ■ 



BY Nathan Lake 



Specs: Capacity: 16GB (4 x 4GB); Timings; 16-16-16-39; Frequency DDR4-2400 (PC4-19200); Voltage: 1 .2V; Unbuffered; Non-ECC; Limited lifetime warranty 
Test system specs: Processor: Intel Core i7-5960X; Motherboard: GIGABYTE GA-X99-GAMING Gl WIFI; GPU: PNY XLR8 GeForce GTX 780 Ti Customized 
Overclocked; Storage: 240GB OCZ Vertex 3 MAX lOPS SSD; OS: Windows 8 Pro (64-bit) 
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EK-Supremacy EVO 
Elite Edition - Intel 2011 

$139.77 
EK Water Blocks 
www.ekwb.com 



EK Water Blocks EK-Supremacy 
EVO Elite Edition - Intel 201 1 



Most of the time, the middleman gets 
a bad rap. After all, people are always 
suggesting we cut him out of the process. 

Is it any wonder, then, that we tend to 
overlook the middleman in CPU cooling? 
We want an overclockable CPU and a 
beefy waterblock/heatsink, but the thermal 
interface material that binds them together — 
well, when was the last time you obsessed 
over what type of thermal paste you were 
going to use? 

Maybe it's time to start obsessing. 
EK Water Blocks seems to think so, if 
the company's EK-Supremacy EVO Elite 
Edition - Intel 2011 is any indication. This 
gorgeous waterblock (the full nickel finish is 
as fetching as ever) includes a secret weapon: 
a serving of EK-TIM Indigo Xtreme ETI 
(Engineered Thermal Interface), also known 
as the most advanced TIM we've ever used. 

EK-TIM Indigo Xtreme isn't a thermal 
paste. Enerdyne Thermal Solutions, which 
engineered this TIM, and EK describe 
EK-TIM Indigo Xtreme as a phase 



change metallic alloy, designed to have 
a low bulk thermal resistance and a low 
contact resistance. These properties stand in 
contrast to thermal pastes (which have low 
contact resistance but high bulk thermal 
resistance) and metallic pads (which have 
low bulk thermal resistance but high contact 
resistance). In short, a lot of really smart 
people collaborated to produce a TIM that 
maximizes contact between the CPU's 
heat spreader and your waterblock's base, 
and that makes heat transfer from the heat 
spreader to the waterblock as effortless as 
possible. One caveat: Because of its unique 
nature, the TIM itself isn't compatible with 
Intel's new LGA2011-v3 processor socket, 
even though the waterblock is. An EK 
representative tells us that an Indigo TIM 
for LGA201 l-v3 is in the works. 

Applying the EK-TIM Indigo Xtreme is 
a novel, if slightly unnerving, process. We 
cleaned off the existing thermal paste from 
our Intel Core i7-4960X using the small 
vial of Indigo Xtreme Clean that EKWB 



includes with the waterblock. Then, we laid 
our test system on its right side panel, so that 
the CPU heat spreader was facing up. (This 
is important.) We lined up the TIM over our 
CPU heat spreader and pressed it into place. 
After attaching the waterblock, we turned 
on our test system but left our liquid-cooling 
system's radiator fans disabled. Sounds crazy, 
right? It gets crazier. With our test system 
booted, we fired up the always torturous 
Prime95 as the installation manual directed. 
The increased temperature melted the Indigo 
Xtreme TIM, which then flowed across the 
surface of the heat spreader. Then we shut 
down Prime95, allowed the CPU to return 
to its idle temperature, shut down our test 
system, and let everything rest for 30 minutes. 

Now, before we get ahead of ourselves, 
let's not forget that the EK-TIM Indigo 
Xtreme is more of a supporting actor, 
elevating EK's waterblock for its star turn. 
And we'd spill a lot of ink over the fantastic 
EK-Supremacy EVO waterblock if we hadn't 
already done so in last month's issue. (See 
page 23.) In case you missed it, though, the 
EK-Supremacy EVO reigns as EK's premier 
waterblock, thanks to a pure copper base 
and high-flow design. The waterblock's base 
soaks up a lot of heat, and its internal design 
makes sure a steady stream of coolant carries 
that heat away 

Our test results confirmed the benefits of 
EK's design. The average max temperature 
of our 4960X's six cores was 31.2 degrees 
Celsius after idling for 10 minutes (although 
when the Core Temp reported 0% loads, the 
cores' temps regularly hovered around 24 C). 
In our POV-Ray 3.7 and Prime95 stress tests, 
our processor stayed cool, with an average 
Tmax of 46.2 C and 50.3 C, respectively. 

Haswell-E is here, but that doesn't make 
your LGA2011 gear obsolete overnight. 
This waterblock will help you make the 
most of your Ivy Bridge-E or Sandy 
Bridge-E CPU. ■ 



BY ViNCE COGLEY 



Specs: Base material: Copper; Socket compatibility: Intel LGA2011; G1/4 threaded ports 

Test system specs: CPU: Intel Core i7-4960X; Motherboard: GIGABYTE GA-X79-UP4; RAM: 16GB Patriot Viper Xtreme DDR3-1866; Graphics: 
PNY GeForce GTX 780 Ti Customized Overclocked; Storage: 240GB OCZ Vertex 3 MAX lOPS; Radiator: EK Water Blocks EK-CoolStream PE 240; 
Pump/reservoir: EK Water Blocks EK-SBAY DDC 3.2 PWM; Windows 8.1 Enterprise 
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Maelstrom 120 

$75.99 
Deepcool 
www.deepcool.com 



Deepcool Maelstrom 1 20 



Fans of "20,000 Leagues Under The Sea" 
will remember the Nautilus being sucked 
into a maelstrom. Deepcool has adopted 
"Maelstrom" as the moniker for its new 
lineup of closed-loop CPU coolers, and for 
good reason: The cooler's built-in pump 
is designed to operate at an incredible 
2,800rpm. Last month, we checked out the 
Maelstrom 240, which pairs the impressive 
pump with a 240mm radiator. This month, 
Deepcool's Maelstrom 120 finds its way 
onto our test bench. 

The Maelstrom 120 is similar to its 
big brother, as it boasts the same pump/ 
heatsink combo, but it uses a 120mm 
radiator instead. In a vacuum, we'd prefer 
the Maelstrom 240 over the Maelstrom 
120, as the bigger radiator will offer 
more heat absorption. But the 120mm 
radiator's size makes it suitable for use in 
a wide variety of chassis, as most cases 
have a 120mm vent near the CPU socket. 
Builders may need to compromise and 
change their preferred case in order to 
install the Maelstrom 240's radiator, but 
the Maelstrom 120 shouldn't present any 
such compatibility quandaries. 



Deepcool includes a Gamer Storm 
GF120 PWM fan with the cooler to 
dissipate heat from the radiator. When 
the processor is idle, the 120mm fan 
spins as slow as 600rpm, and the fan can 
speed up to 2,200rpm when more cooling 
power is required. At the maximum 
speed of 2,200rpm, the GF120 should 
generate 91.12cfm and a noise level of 
39.3dBA. When the fan speed slows to 
600rpm, "noise" levels drop to 17.6dBA. 
Deepcool designs the GF120 in a way 
that will centralize airflow and help push 
air through the radiator's aluminums 
fins to dissipate heat. The fan is also 
rated with a maximum air pressure of 
3.71mm/H20. You can even remove 
the fan's impeller, which makes for 
easy cleaning. 

Speaking of impellers, the Maelstrom 
120's pump relies on a closed impeller 
design, which produces more power 
while also reducing vibration and pump 
noise. Deepcool installs a zirconia 
ceramic bearing with a life expectancy 
of 120,000 hours (or 13.7 years of 24/7 
operation) to help the pump maintain its 



high rpm for years to come. The copper 
heatsink received some attention from the 
engineering department, too, as it features 
micro channels to improve heat transfer 
efficiency. In short, the Maelstrom 120's 
pump/heatsink unit is fully tricked out. 
The reliable pump also helps Deepcool to 
back the closed-loop CPU cooler with a 
five-year warranty. 

Deepcool includes a universal 
backplate and mounting brackets 
that support current Intel and AMD 
processor sockets, so the Maelstrom 120 
should work with the latest desktop 
CPUs. We installed it into a system 
with an Intel Core i7-4790K and a 
GIGABYTE GA-Z97X-UD3H-BK. The 
installation process was quick, thanks 
to a detailed instruction manual and 
the large tool-less bolts that made it 
easy to secure the pump/heatsink unit 
to the backplate. LEDs on the pump 
housing illuminate Deepcool's Gamer 
Storm logo, which adds to the look of 
the closed-loop cooler. 

To test the Maelstrom 120, we 
monitored temperatures using Core 
Temp. Idle temps hovered around 31 
degrees Celsius. To stress- test the cooler, 
we launched POV-Ray 3.7 and rendered 
the benchmark on all cores. Temps on 
the Intel Core i7-4790K moved up to 83 
C. Lastly, we ran the imposing Prime95 
Small FFT test on all cores and threads. 
The processor produced a maximum 
temperature of 98 C. 

The Maelstrom 120 is a well- 
designed closed-loop cooler, especially 
the technology in the pump/heatsink 
unit. We also liked how easy it was to 
install, as other closed-loop coolers have 
aggravated us in the past. It's a solid 
closed-loop CPU cooler for its $75.99 
price tag, and Deepcool backs it with a 
five-year warranty. ■ 

BY Nathan Lake 



Specs: Materials: Copper (waterblock), aluminum (radiator); Socket compatibility: Intel LGA 1 1 50/1 1 55/1 1 56/1 366/201 1/201 1 -V3, AMD AM2/AM2+/AM3/AM3+/ 
FM1/FM2/FM2+; Pump: 2,800rpm, 1 2V; Fan: 1 1 20mm PWM (600 to 2,200rpm); Radiator dimensions: 27mm x 1 54mm x 1 20mm (HxWxD); Warranty: 5 years 
Test system specs: Processor: Intel Core i7-4790K; Motherboard: GIGABYTE GA-Z97X-UD3H-BK; GPU: PNY GeForce GTX 780 XLR8 Overclocked Series; Memory: 
8GB ADATAXPG V2 DDR3-2400; Storage: 240GB Intel SSD 730 Series; OS: Windows 8.1 Enterprise (64-bit) 
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The linchpin of ADATA's XPG Zl 
DDR4 modules is its Thermal 
Conductive Technology, which improves 
heat dissipation to boost performance. 
AD ATA has certainly put TCT to good 
use, as its XPG Zl kits are already available 
at speeds up to 2,800MHz. ADATA 
also plans on releasing a 3,200MHz kit 
in the near future. The XPG Zl lineup 
is already an imposing collection, 
considering the DDR4 standard is still 
in its infancy. ADATA sent us a 16GB 
2,400MHz quad-channel kit (model 
AX4U2400W4G16-QRZ) to put through 
the wringer. 

TCT is more than marketing hype. 
For example, one of the most important 
elements of TCT is that each chip on 
the module PCB makes direct contact 
with the XPG Zl's heat spreader. This 
direct contact ensures that the integrated 
circuits and PCB operate at equal 
temperatures. Speaking of the PCB, XPG 
Zl modules use a 10-layer black PCB 
that contains 2 ounces of copper. The 



extra copper (traditional DRAM PCBs 
have a 1 -ounce inner layer of copper) 
and PCB layers enhance the quality of 
signal transfer — and thereby improve 
efficiency — by reducing electric resistance 
and power consumption. It all boils down 
to improved stability, which is always 
good news for the likes of overclockers 
and enthusiasts who insist on pushing 
frequencies to the maximum. 

Our 16GB test kit comes with 
Intel XMP 2.0 support and timings of 
16-16-16-39. The latency is comparable 
to what we've found on other DDR4- 
2400MHz kits. By setting the latency to 
CL17, we were able to overclock these 
DDR4-2400 modules to 2800MHz, 
so there's certainly some headroom for 
increased speed at the expense of some 
added latency. 

ADATA offers the XGP Zl lineup in 
both dual-channel and quad-channel kits. 
The quad-channel kits, such as the 16GB 
DDR4-2400MHz kit covered here, are 
available in 16GB (4 x 4GB) and 32GB 



(4 X 8GB) capacities. Dual-channel kits 
are available in 8GB (2 x 4GB) and 16GB 
(2 X 8GB) capacities. 

The XPG Zl modules sport a dark 
red heat spreader. In the middle of 
the heat spreader is a triangular decal 
showing off the XPG logo set against 
a checkered black pattern. It's a great 
look and makes the XPG Zl a good 
fit for the red and black color schemes 
found on so many gaming-centric 
motherboards today. 

We installed this 16GB XPG Zl kit 
into a system with GIGABYTE'S GA- 
X99-GAMING Gl WIFI and Intel's 
Core i7-5960X. In SiSoftware 2014 Lite 
SP3's memory bandwidth benchmark, 
the four modules worked together to 
generate bandwidth speeds of 45.72GBps 
(Integer test) and 48.13GBps (Floating 
test). Overclocked to 2,800MHz (with 
17-17-17 timings), the kit eclipsed 
50GBps in both tests (50.26GBps Integer, 
51.59GBps Float). The results are the 
fastest we've seen from DDR4 memory. 
We also ran the Sandra's Cache & Memory 
Latency test, which delivered a respectable 
rate of 32.4ns at the CL 16 timings and 
34.1ns at the CL 17 timings. In the Cache 
Bandwidth test, the memory produced 
speeds of 347.85GBps at 2,400MHz and 
362.4GBps at 2,800MHz. 

If you're looking for some DDR4 to 
sate your overclocking needs, the XPG 
Zl lineup should satisfy your cravings. 
The performance using Intel's XMP 2.0 
profile is solid, too. The attractive heat 
spreaders should also put these modules 
on the radar of system builders looking 
for components that will stand out inside 
a case. This is how you do DDR4. ■ 



BY Nathan Lake 

XPG Z1 DDR4-2400 

$289.99 
ADATA 
www.adata.com 



Specs: Capacity: 16GB (4 x 4GB); Timings; 16-16-16-39; Frequency DDR4-2400 (PC4-19200); Voltage: 1 .2V; Unbuffered; Non-ECC; Limited lifetime warranty 
Test system specs: Processor: Intel Core i7-5960X; Motherboard: GIGABYTE GA-X99-GAMING Gl WIFI; GPU: PNY XLR8 GeForce GTX 780 Ti Customized 
Overclocked; Storage: 240GB OCZ Vertex 3 MAX lOPS SSD; OS: Windows 8 Pro (64-bit) 
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Thermaltake Core V51 



Thermaltake recently sent us the latest entry 
in its attractive, highly functional Core 
series of PC cases, the Core V51. The Core 
V51 is a roomy mid-tower that bears the Core 
series' distinctive rounded, perforated steel 
front panel and wide feet. At 21.3 inches high, 
its only a couple inches shorter than its full- 
tower sibling, the V71, and the cases interior is 
as roomy as many full-tower cases we've seen. 

Behind the standard left-side acrylic 
window, the motherboard tray accommodates 
boards ranging in size from Mini-ITX to 
Extended ATX, and the interior of the V51's 
front and top panels will both accommodate 
radiators up to 420mm long. (You can also 
install up to a 240mm rad in the bottom, and 
the back panel will hold a 120mm radiator.) 
Your fan options are similarly extensive with 
the Core V51; the front panel will hold three 
120mm fans (two of these come pre-installed), 
two l40mm fans, or a single 200mm unit. 
The top panel, which has mounting slots that 
give you lots of discretion where placement is 
concerned, can hold three 120mm or l40mm 
fans, or two 200mm monsters. 



While we're on the subject of the top 
panel, Thermaltake cleverly put its dust 
filter on the outside of the case and keeps 
it firmly in place with thin magnetic strips 
that run around its outer edges. Simply 
pop it off and you have easy access to the 
screws holding your top panel fans and/or 
radiator in place, but at a glance there is no 
sign that the top panel's perforated inset is 
not part of the panel itself There are lots of 
cases that claim to be designed with cooling 
in mind, but little touches like this prove 
again and again that Thermaltake's Core 
series enclosures truly are. Tinkerers will 
absolutely love this case. 

The Core V51 s two 5.25-inch internal 
drive bays are fitted with tool-less side rails, 
as are its five internal bays, which all have 
mounting holes for 3.5- and 2.5-inch drives. 
The internal bays are arranged into two 
modular cages, one containing three bays and 
one with two, which attach to a support on 
the right side of the interior. You can take one 
or both out as needed, and they are affixed to 
the support with big thumbscrews that are a 



snap to twist in and out. Even with the drive 
cages installed, the V5 1 supports video cards 
up to 12.2 inches long, but if you decide 
you want them both out, you can easily snap 
two of the drive trays with drives attached to 
the back of the support rail just inside the 
left side panel (they attach vertically, one on 
top of the other). In this configuration, you 
have plenty of real estate for fun stuff like 
pumps and reservoirs, or whatever else you 
have a yen for. 

If you like the Core V71 but think maybe 
you'd like something just a hair smaller (or if 
you loved the Core VI but need more elbow 
room), Thermaltake's Core V51 is very likely 
right in your wheelhouse. And at $110, it's 
an eminently affordable way to kick off your 
next build, watercooled or otherwise. ■ 



BY Chris Trumble 

Core V51 

$109.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Dimensions: 21.3 x 9.3 x 22 inches (HxWxD); Materials: SPCC steel; Motherboard support: Mini-ITX, microATX, ATX, E-ATX; Drive bays: 
2 5.25-inch external, 5 3. 5-/2. 5-inch internal; Fans (included): 2 120mm front, 1 120mm rear; Fans (optional): 3 120mm or 2 140mm or 
1 200mm front, 3 120mm or 3 140mm or 2 200mm top, 140mm rear, 2 120mm bottom; Ports: 2 USB 3.0, audio I/O 
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Topre Type Heaven 



We get our hands on a considerable 
amount of gaming and enthusiast 
hardware, and as such, we're no 
stranger to hyperbole. Most of these 
parts are called the fastest, quietest, 
and best in the world, complete with 
asterisks and unmistakable qualifying 
language. When Japan-based Topre 
sent us its hybrid rubber dome switch 
keyboard, named Type Heaven, could 
you blame us for thinking this was just 
more of the same hollow boasting? 

At first glance. Type Heaven is 
downright plain. Its matte black frame 
is fairly low profile, and it features 
charcoal grey keys. Two retractable 
kickstands at the back edge of the Type 
Heaven raise the keyboard about a 
half-inch. The lasered lettering is beige 
in appearance, and the 104-key layout 
is about as traditional as you'll find. 
There are 12 function keys along the 
top and a numpad on the right side of 
the keyboard. The Type Heaven's key 
shape is the standard step sculpture, 
and Topre uses gold lettering for the 



keyboard's name in the upper-right 
corner, as well as the Num Lock, Caps 
Lock, and Scroll Lock LED indicators. 

The keyswitches themselves use 
a rubber dome design, but with a 
conical central spring that gives the 
keys a distinctly mechanical feel. 
However, this combination produces 
a smooth, consistent motion that 
mechanical keyboards simply cannot 
replicate. Frankly, this is one of the 
most comfortable keyboards we've ever 
used. Topre markets the Type Heaven 
as a typist's keyboard, but anyone who 
spends a considerable amount of time 
at a computer will find a lot to love. 

Topre doesn't offer RGB LEDs, 
multicolored mechanical switches, 
textured WASD keys, or programmable 
macro keys, but the company does 
have a reputation for making some of 
the most comfortable and sought-after 
keyboards. The patented capacitive 
hybrid key switches aren't just a 
joy to type on, they're also durable, 
featuring a 50-million-stroke lifetime. 



They're surprisingly quiet, and it 
takes just 45g (plus or minus 15g) of 
force and 4mm of travel to register 
keystrokes. The Type Heaven supports 
a 6-key rollover so you won't encounter 
situations when multiple simultaneous 
key strokes keep one or more from 
registering. 

Topre may not be the first keyboard 
manufacturer that comes to mind when 
you think about enthusiast peripherals, 
but after spending several days writing 
with the Type Heaven, we're completely 
won over. If you do a lot of typing, 
then you need this keyboard. The Type 
Heaven is like a behavioral psychology 
experiment where pressing a key yields 
a treat, only pressing each key on the 
Type Heaven is the treat. ■ 

BY Andrew Leibman 

Type Heaven 

$150 to $180 
Topre 

www.topre.co.jp 



Specs: Interface: USB; Switch type: Hybrid rubber dome and conical spring; 104 keys; Electrostatic capacitance keyswitches; 6-key rollover; Key weight: 
45g +/-15g; Key travel: 4mm; Cable length: 39.3 inches 
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BACK DOOR 



Q&A With Andy Che 

D-Frame Mini: in Win Tinrows Ou 



he Piaybook, Wins 



Q: The D-Frame and D-Frame Mini 
represent a pretty big departure 
from most other cases on the market 
today. How did In Win come up with the 
concept for these cases, and what was your 
goal in designing them? 

A : D-Frame is our third-generation 
#1 \J open-frame product after the 
X-Frame and H-Frame. In Win has a special 
group of designers whose main focus is to 
design our image-based products. Each year 
these designers need to propose between 
two and six different image designs to HQ 
upper management, and management will 
then choose one of them to become the In 
Win image product of the year. Therefore, 
all our image products are the best of the 
best. Our HQ management is really open- 
minded and encourages our designers to 
create these image products without any 
creative limitations in mind. In its rich 
history. In Win has manufactured computer 
chassis for over 28 years, and across our 
company we believe that there should not 
be any limitations placed on our computer 
case designs and their materials. We strive to 
always showcase what a computer case can be 
in both its quality and visual appearance. 

Q: The D-Frame Mini supports pretty 
large graphics cards and power 
supplies for a Mini-ITX chassis. Did 
feedback from In Win customers play 
a role in ensuring support for fidl-sized 
components like these? 

A : In Win was one of the initial case 
#1 \J manufacturers to come out with a 
Mini-ITX chassis. Designed for corporate 
use, our BQ series is only 3.3 liters in size. 
However, computer cases for the gamer are 
totally different. Gamers love their cases to 
support a variety of full-sized components. 
Keep in mind that even if a gamer does not 




have the budget to purchase a large graphics 
cards or power supply at the moment, they 
still want to have the capacity for future 
upgrades. Simply put, gamers never want to 
stop upgrading, and In Win's retail chassis 
product lines are designed to reflect the same 
potential for continued expansion. 

Q: You don't include fans with the 
D-Frame Mini, and the pictures we've 
seen of the Bitspower-modded D-Frame 
Mini that was at QuakeCon this year only 
show two fans attached to its 240mm 
radiator. Is this due to the D-Frame Mini's 
open construction? 

A : Most gamers have their own pref- 
#1 \J erences regarding cooling systems, 
so we try not to include any fans in our 
high-end chassis and allow the gamer to have 
more flexibility. Since the D-Frame Mini is an 
open-air design, customers should have fewer 
heat issues. At QuakeCon 2014, we used the 
Bitspower liquid-cooling system to cool the 
CPU, graphics card, and memory 

Q: The D-Frame Mini is available in 
three colors; which of them has been 
most popular so far among your customers? 



A : Since the D-Frame Mini is very 
#1 \J hard to produce, our supplies are 
very limited. Throughout most of 2014, 
we had only produced the black version 
for the North American regions. However, 
the red version and orange version will be 
shipped out in early November as we move 
into the holiday season and Ql 2015. 
Back when the D-Frame was introduced, 
there was an end user trying to order the 
D-Frame without any paint job because he 
wanted to paint it by himself! Personally, 
I love the black version because of its 
anodized finish. 

Q: Your design team makes great use 
of tempered, smoked glass in the 
D-Frame Mini as it has in the past. (The 
904 especially comes to mind.) What do 
you like about glass for side panels, and 
are there any challenges involved with 
designing with glass? 

A : We used the tempered glass as 
#1 \J a main feature starting with the 
original D-Frame. I think we are the only 
chassis manufacturing company using 
tempered glass for side panels. Compared 
to acrylic, tempered glass is harder, so it is 
not as easy to scratch and looks better in 
the long run. 

j : Aluminum is also prominently fea- 
\jC tured in the D-Frame Mini. What 
about aluminum makes it the right choice 
for this chassis? 

A : After we introduced the original 
#1 \J D-Frame, we discussed the pos- 
sibility of using steel on the D-Frame Mini, 
but our initial designs showed us that there 
were possible quality issues with steel, 
as well as considerable extra weight. We 
wanted this to be a case that users could 
comfortably carry to LAN parties! ■ 
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State-Of-The 
Standards 

PWM 




In this feature, we spend a lot of time talking 
about technical standards formulated by 
committees of engineers and coalitions 
of companies. This month's topic, PWM 
(pulse-width modulation), is a little different 
because it's less a consensus on materials, 
electric qualities, and performance limita- 
tions and more a de facto standard that 
has become fundamental to electronic 
engineering. PWM's most basic goal is to 
effectively combine analog signals with digital 
control, all in the interests of higher energy 
efficiency and precise and predictable output. 
It has been humbly described by the first 
PWM controller's designer as "inevitable," 
but without this particular technology, the 
modern PC would not be possible. 

More specifically, PWM is a means of 
controlling analog functions, such as the 
flow of DC electricity, using a digital output 
dictated by a microprocessor. PWM is 
utterly vital to the computing industry. The 
PWM application we hear about most often 
is as a technique for regulating the speed 
of the DC motors of fans used in CPU 
coolers, GPU heatsinks, and case fans in 
response to temperature data. The other 
is as a method of controlling voltage and 
current as it flows from the mains through 
the power supply to computer components. 
But PWM actually has a variety of applica- 
tions in numerous industries, including 
enabling encoded telecommunications; 
controlling the position of servos in radio- 
controlled devices and robotics; charging 
up photovoltaic solar battery banks; and 
helping regulate the speed of electric cars, 
pumps, and golf carts. Read on as we 
take a closer look at how PWM works, 
why it's beneficial, and what some of its 
limitations are. 




Prior to the invention of tiie multimode PWM controller, switching-mode power supplies (left) were 
significantly more complex and expensive to manufacture than linear PSUs (right). 



All Or Nothing 

Without some form of power or speed 
control (or modulation) such as PWM, 
the vast majority of DC (direct current) 
motors used in appliances, tools, fans, and 
more are only capable of two speeds, full 
bore or completely off While it's true that 
variable speed motors predated the rise of 
PWM controllers, they were expensive and 
not practical for low-power or low-cost 
items. To illustrate, if you were to drive a car 
without a variable speed motor or without 
a speed-controlling mechanism like PWM, 
the only way to regulate its speed would be to 
alternately press and release the gas pedal. 

The primary way these motors regulated 
speed in absence of PWM was using resistors 
and rheostats that could reduce the current 
flowing from the power source. For instance, 
the foot pedals of early electric sewing 
machines used rheostats to speed up and slow 
down the movement of the needle. These 



devices are inefficient and generate thermal 
energy in the resistor element, which makes 
them less than ideal for more power-hungry 
machines and systems. Voltage stepping 
performed via a variable autotransformer was 
another regulating method prior to the rise of 
PWM, though these controllers tended to be 
expensive. The Ward Leonard Drive System 
dating back to 1891 had been enabling DC 
motor speed control for everything from the 
moving sidewalk at the Paris Exposition of 
1900 to elevators and radar tracking systems, 
but these required bulky and expensive 
external electronics to operate. 

In 1975, Skokie, Illinois-based Teletype 
Corp. was seeking help to convert its line 
of teletype machines (a kind of mechanical 
typewriter that was capable of using various 
communications methods to send and receive 
typed messages) into electronic machines. In 
making the conversion, the company needed 
a compact power supply that was capable of 
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Non-PWM fans often use in-line resistors, lil<e this 24ohm unit, to limit fan speed. 



converting voltage and current from mains 
power extremely efficiently. This is what's 
referred to as a switching-mode power supply 
and its the same type of PSU we use in PCs 
today. In the late 1970s, however, traditional 
switching-mode power supplies relied on 
discrete components and large, complex 
control circuitry. The key to solving Teletype 
Corp. s dilemma came with the development 
of a single, inexpensive silicon chip that was 
capable of performing the switching function. 

To accomplish this feat, the company 
turned to Robert Mammano, the founder of 
the power IC division of a small California- 
based company called Silicon General (later 
Linfinity, then Microsemi Corporation). 
Mammano and his colleagues determined 
that there were no technical factors preventing 
a semiconductor from being capable of both 
analog and digital functions; it just hadn't been 
done before. Integrated circuits at this point 
had only ever been all digital or all analog. 
Because the analog functions of the IC had 
such high voltage and current requirements, 
the PWM controller needed to be constructed 
using a bipolar process, which forced the 
team to effectively reinvent digital logic on 
an analog process. 

From concept to first silicon, it took 
Mammano and his team approximately a year 
to overcome the various technical problems, 
including the incredibly difficult task of IC 
layout for a chips with just 16 pins of I/O. 
The first PWM controller IC Mammano 
and his team delivered was christened the 
SGI 524. It was manufactured using a lOjim 



(micrometer) bipolar process with a single 
metal layer. Broadly speaking, chips of this 
type are manufactured on a crystal silicon 
wafer and alternately masked, chemically 
etched, thermally diffused, and ion-coated to 
form the chip's internal structures. In addition 
to being the first PWM controller IC, the 
monolithic SGI 524 also became the first 
mixed-mode integrated circuit. Mammano 
and his team also integrated protection circuits 
for current limiting, which was necessary for 
switching regulators. 



Teletype's specification requirements for 
the mixed-mode chip included support for 
a switching frequency of up to lOOkHz, 
support for high current output (relatively 
speaking), consistent voltage accuracy, and 
the ability to work with a medium-gain error 
amplifier. Within these parameters, Silicon 
General was able to create a chip that not 
only met those requirements, but also met 
or exceeded the demands of a multitude of 
other switching regulator applications. 

To introduce the innovation to the 
world, Mammano presented it at the June 
1976 PowerCon (an electrical engineering 
convention, not to be confused with the 
He-Man and She-Ra collectibles convention 
of the same name). Despite a reported initial 
cost of between $5 and $10 per controller, 
eager conference attendees happily snagged 
the numerous samples Mammano brought 
with him. In the following years, many 
new products were launched that featured 
the chip and the flood of feedback helped 
Silicon General further refine the design and 
broaden its already long list of applications. 
One of these post-production changes was 
an on-chip undervoltage lockout, which was 
designed to prevent the circuit from mrning 
on until a minimum voltage threshold was 




Thermaltake's MeOrb II is a PWM-controlled CPU cooler that can dynamically adjust its speed to 
dissipate more heat when needed. 
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reached. The SGI 524s success wasn't assured 
until Digital Equipment Corp. s power supply 
design group submitted the first large order 
for the chip. Soon after, PWM controller IC- 
equipped switching-mode power supplies 
began appearing in all manner of household 
and consumer electronics products. 

How PWM works 

As we've already mentioned, PWM is 
designed to digitally control power delivery. 
But how? In a PC power supply, the PWM 
controller uses power consumption feedback 
from the power supply outputs to increase or 
decrease the duty cycle of the voltage applied 
to the transformer. To achieve the voltage and 
current values that your computer demands 
at any given moment, the PWM controller 
continuously and turns the flow of electricity 
on and off, and this modulation coupled 
with a clocking mechanism represents 
the duty cycle (the percentage of time the 
electric signal is on vs. off). But because 
your components won't function if they're 
constantly losing power, the switching occurs 
rapidly enough that to the component 
drawing power, the voltage and current 
output look consistent. 

The PWM signal's frequency is very high 
compared to linear power supplies, which 
operated in the 50Hz range. In contrast, 
switching-mode power supplies that rely on 



PWM controllers tend to measure frequencies 
in the kHz range (15kHz to 50kHz) and 
the signal is represented as a square wave. To 
generate a duty cycle of 75%, for instance, 
the PWM controller IC keeps the switch in 
the on position for an average of 75% of the 
time and off for the remaining 25% of the 
time. When supplying power to a 12V device, 
a PWM controller operating at a 25% duty 
cycle will supply an average of 3V; at 50% it'll 
supply 6V at 75% it'll supply 9V and so on. 
This way, when your computer is idle, it's not 
wasting a lot of power and adding decimal 
places to your energy bill. 

When speaking about other devices that 
use PWM, such as fans, the temperature 
data reported by the thermistors on your 
motherboard can be used to dictate the fan's 
duty cycle. This is most often performed in 
conjunction with software or firmware that 
tells the fan what duty cycle is necessary to 
dissipate a given temperature range. 

A Field Guide To PWIVIs 

The fastest way to determine if your 
fan is PWM-capable is to look at the 
connector. These fans' connectors include 
4 pins: one for ground, another for +12V, 
a control signal pin, and a sense pin. This 
lattermost pin is the one that is lacking on 
3-pin fan connectors and 3-pin headers. 
Modern motherboards typically have at least 



one PWM-controUed fan header, and it is 
usually reserved for the most temperature- 
sensitive component in the system, the 
CPU. Although you can plug a 3-pin fan 
connector into a 4-pin PWM header, it will 
not magically work like a PWM-controUed 
device. That being said, the control pin 
does allow these non-PWM fans to operate 
at various speeds, but they do so using a 
reduced but constant flow of voltage. (These 
settings can often be adjusted in the BIOS.) 
A rheostat-based fan controller can also let 
you dictate the speed of your fans, but in 
most cases, PWM will be the most efficient 
way to keep your components cool. 

Pulses & Minuses 

PWM as a technology has its ups and 
downs (sorry, we couldn't help ourselves). 
Although PWM controllers have made 
a big impact on power supplies, fans, 
and computing in general, the voltage 
regulation scheme is not a perfect solution. 
The rapid switching of a power source on 
and off generates a small but occasionally 
problematic amount of electromagnetic/ 
radio-frequency interference. This 
interference can also produce audio 
distortion that manifests as a low growl 
or hum generated by PWM-controUed 
components. This noise can emanate from 
speakers and headphones, and even affect 
nearby devices. To offset these issues, EMI 
filters and RF shielding becomes necessary. 
Another drawback with PWM-controlled 
fans is that the fan speed reporting is not 
compatible, so you're forced to choose the 
feature you want the most. 

Power To The People 

There won't ever be a PWM 2.0, PWM 
Express, or SuperSpeed PWM. But despite 
the fact that an industry organization isn't 
actively seeking ways to promote and develop 
the technology (though we do like the ring of 
The Pulse Width Working Group), PWM's 
utility to computing remains just as high 
today as did in the late 1970s. Looking 
ahead, we don't see anything on the horizon 
that could threaten the technology's influence 
on our PCs. For all its capabilities, there's one 
power PWM can't regulate, and that's its own 
staying power. ■ 




Aerocool's CoolTouch-E Black Edition fan controller lets you connect both 3-pin (non-PWM) and 
4-pin (PWM) fans. 
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Last month's Mad Reader Mod prominently featured skulls, 
and lots of them. Given that and the fearsome front panel 
of this month's winning mod, you might think that in 
order to appear in the "Mad Reader Mod" feature, you will 
need to scrap your current design plans and go ALL SKULLS 
ALL THE TIME. 

We assure you that this is not the case. Back-to-back skulls are 
largely coincidental, thanks to the timing of several recent major 
contests and the receipt of this black beauty from one of our 
favorite modders. Bill Owen. In case you hadn't already guessed 
it, Biomechanical is Owen's tribute to H.R. Giger, who passed 
away May 12. 

The Master At Work 

"The specific inspiration for this build came during my 
day job as an electronics technician," says Owen. "Working 
in a manufacturing environment certainly helps, skills-wise, 
but my planning and execution is very organic in style. 
Many aspects of the mod came to me as I was working on 
it and built upon previous things I had done to the case. 
I'll often have ideas pop into my head while I'm at work or 
doing other things, and I'll file them away until the project 
is in front of me." 

Owen says he spent about 80 hours working on the case, 
but what's remarkable is how long the project has taken from 
inception to completion. He began work on the mod in 
October 2006 and didn't finish it until July 4 of this year, as a 





monument to a favorite artist. He first displayed Biomechanical 
on The Mod Zoo, a website for modders that is affiliated with 
Owen's Mnpctech.com web store. 

"I started this build a few years ago, but I frequently shelved 
it to work on customer commitments, so it has a mixture of old 
and new hardware," Owen says. 

He tells us that he had to scale back his plans somewhat, 
mostly because he was concerned that the mod was becoming 
"too elaborate to travel with." 

Outside The Box 

Owen used a number of fairly unorthodox materials in the 
creation of Biomechancial: "The feet are bumpers from a Toro 
commercial riding mower that I found in a recycling bin," he 
says. "The rear grille is a combination of a PVC floor drainage 
grate and electrical conduit. The rear grille was created from 
45-degree conduit fitting and mounted inside a 120mm 
blowhole fan grille kit from Mnpctech.com." 

Owen also used LEGOs, an old motorcycle tail light cover, 
and some black plastic industrial tubing in creating the mod. 
But for all of its parts' disparate beginnings, Biomechanical has a 
fairly cohesive look and feel. 

"If you've never heard of H.R. Giger, he was most well 
known for his visual effects design work on the first Alien 
movie, and of course he created the iconic xenomorph alien 
itself," Owen says. "But long before working on that movie he 
established himself as a painter, and he had a very distinctive 





Biomechanical's Mechanicals 

The foundation of Biomechanical is a Cooler Master HAF 
912. If you're having a hard time seeing it, that's partly because 
there's not much left, but also because Owen turned the case 90 
degrees: What would normally be the case's top panel is now the 
front, and so forth. 

Under the skin, Biomechanical consists of a Core i5-3570K 
mounted on an ASUS SABERTOOTH P67 motherboard, 
with 32GB of ADATA XPG DDR3, a 250GB ADATA SSD, 
a Corsair Professional Series Gold AX750 power supply, and a 
pair of Radeon R9 270X graphics cards. Its cooling subsystem 
includes two loops; the CPU loop is a Swiftech Apogee XL 
CPU block, a Hardware Labs Black Ice Nemesis GTX 120 
radiator, an EK 190mm reservoir, and a DDC water pump. 
The GPU loop comprises two Syscooling copper GPU blocks, 
a Black Ice Nemesis GTX 360 radiator, and a D5 water pump 
with an Alphacool black acetal cover. Both loops also include a 
combination of Bitspower and EnzoTech fittings. 

Owen has a couple of promising projects on the horizon, 
including a steampunk mod based on Deepcool's Steam Casde 
and a collaboration with another of our favorite modders, Jeremy 
Birch (aka E.E.L. Ambiense). The latter will be based on another 
"Alien"-related item, the USCSS Nostromo. ■ 




Have a computer mod that will bring tears to our eyes? Email photos and 
a description to . If we choose your system 

as our "Mad Reader Mod," we'll send you a cash prize and a one-year 
I subscription to CPU. (U.S. residents only, please.) 



Drop Us A Line Today!] 
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style that blended human bodies and machines, which he 
described as 'biomechanical.' That style inspired the look of this 
PC." 
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LANFestMLP'01 4 Summer 



LANFest MLP usually takes place twice a year, in January and July, at the Erie County Fair & Exposition in Hamburg, N.Y. This 
July was no exception, and the fun began on Friday, July 1 1 and ran through Sunday, July 1 3. This 200-plus-seat event included 
tournaments for Team Fortress 2, League of Legends, Counter-Strike: Global Offensive, and Chivalry: Medieval Warfare. There 
was also a Garry's Mod Prop Hunt and a retro RTS tournament featuring Age of Empires 3. On the console side, there was a 
Mario Kart 64 tourney. 




Our mod contest attracted several cool rigs, but m the end 
the top honors went to Jeffrey Reed and his scratch-built 
wooden case. Reed's build looks cool and has a small 
footprint, which makes it right at home on crowded LAN 
party tables. In addition, it serves as his monitor stand. 



The support struts you see extending from the bottom of the case on 
ides gently cradle Reed's monitor. 
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LANFest Atlanta Fall LAN 2014 



LANFest's Atlanta event took place on Friday, Sept. 1 2 through Sunday, Sept. 1 4 at the Sheraton Atlanta Hotel. The hotel, by the 
way, cut attendees a pretty sweet deal: $1 1 5 per night, which you'll appreciate if you've ever booked a hotel in the heart of the 
Atlanta metro. The LAN included a 5 vs. 5 Counter-Strike: Global Offensive tournament, a 5 vs. 5 League of Legends tourney, a 
SMITE tournament, and more. 



There were some pretty flash systems on display 
at the LAN. Judging was tough, but we settled 
on Paul Temple's Arctic White Corsair Vengeance 
C70 as our favorite. Generally speaking, we do not 
consider stickers to be sufficient exterior modding 
to meet the definition of a mod, but there are 
two factors at work here. First, Temple has done 
amazing work inside his case, using expert cable 
management and lighting to create a first-class 
look. Second, we really liked his stickers. 
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LANFest Colorado 2014 

There's lots of stuff to do at Loveland, Colo.'s The Ranch Event Complex, which includes the Budweiser Event Center. 
You can take in a Colorado Eagles game, a concert, or one of many collector's shows. You can even have your wedding 
reception there if you want to. But our favorite reason to visit The Ranch is to attend LANFest Colorado, which came 
around again at noon on Friday, Sept. 26, and ran until 7-ish p.m. on Sunday, Sept. 28. Tournaments included Call of 
Duty 4, Team Fortress 2, Counter-Strike: Global Offensive, Quake 3, Unreal Tournament 3, League of Legends, DOTA 2, 
Battlefield 3, Blur, and others. 




Jesse Gamboa won the LANFest Colorado Case Mod Contest 
this time around, and it's easy to see why. His BitFenix 
Phenom is tricked out with a custom side panel window that 
shows off his sleeved cables and a slick custom cooling setup 
that keeps his CPU and GeForce GTX 780 Ti running at optimal 
speeds. Other mods include a custom-cut ROG logo decal on 
the front panel, custom power and reset buttons on top, and a 
color-matched radiator-fan combo. 
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ower user Krojec 

Crouching Wire, Hidden Cable 



There are plenty of ways to bungle 
a build, but these days totally 
botching your system's cable routing 
is a special kind of epic fail. Indeed, 
case manufacturers have made it almost 
impossible to leave behind a bird's nest 
of power and data cables, with even the 
most basic chassis affording builders 
a handful of holes to tuck cables 
behind. And given the preponderance 
of quality modular power supplies, 
there really isn't a good excuse to have a 
messy interior. 

So let's say that your system's wiring 
job is good enough that it won't send 
other power users running away 
screaming. In our travels, the majority 
of PCs we encounter display perfectly 
acceptable cable management. Note, 
though, that "perfectly acceptable" 
is a just a nice way of saying "good 
enough for government work." Maybe 
it's time to stop pushing pencils 
and filing forms. Instead, aim for 
something greater. 

Right now modders are doing some 
incredible things with their systems' 
cables, but the process is time-consuming 
and requires power users to be relentlessly 
meticulous. Slackers need not apply. If 
you're ready to dedicate the man-hours 
necessary to do the job properly, though, 
your system's internal wiring can be truly 
one-of-a-kind. It'll turn heads, certainly, 
but you might also benefit from improved 
airflow, as well. 

To help you complete this mission, 
we're deploying an elite team of 
operatives. This month's roster includes 
Joe "||H4VOK||" Mercado, Bob "BS 
MODS" Stewart, and Brian "Boddaker" 
Carter. They're technicians, really, 
with plenty of experience working in 
the tight spaces of a chassis. Take their 
tactics to heart; they'll serve you well 




Like the look of these custom-sleeved cables? With the right tools, some perseverance, and a lot of 
time, you can transform your power supply's cables from eyesores to eye-popping. 



when you're ready to do some field 
work of your own. 

Quick & Easy Tricks 

As we mentioned, you can get a 
clean interior simply by combining 
the right hardware with some foresight 
and patience. If you're building a new 
system, plentiful cable management 
cutouts are a must, of course, but all 
the cutouts in world won't do much 
good without a place to actually stash 
the cables. That's why having ample 
space between the case's motherboard 
tray and its right side panel is a 
tremendous advantage. 

"The biggest thing I personally look 
for in a stock case when I want to make 
sure that cable management can be 
fully utilized is the gap space behind 



the motherboard tray," Mercado says. 
This gap isn't always mentioned as a 
specification, but when it's explicitly 
listed, it's definitely a measurement that 
should influence your decision. 

Anyone serious about cable manage- 
ment will buy a fully modular, or at 
least semi-modular, power supply, 
but a truly discerning builder will 
go the extra mile and put a modular 
PSU's cables under the microscope. 
Determine in advance the length 
of a PSU's cables, as well as the 
distance between each cable's power 
connectors. Also note the arrangement 
of connectors. For example, if you 
know you have a component that 
requires a 4-pin Molex connector, a 
power supply that has a cable(s) with 
mixed connectors will cut down on 
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the number of cables you need to run. 
Needing to use a cable with multiple 
connectors just to provide power to 
one device is inelegant at best. There is 
a perfect power supply for your case, so 
put in the time to find it. 

Even if you don't have the luxury of 
scoring a brand-new case and power 
supply, there are ways to whip your wiring 
into shape without spending hours upon 
hours cutting custom cables to length. 
For starters, take advantage of any zip tie 
anchors in your chassis. Using zip ties on 
either side of the motherboard tray, you 
can bundle cables together and secure 
them close to the motherboard tray — a 
fast and simple way to increase internal 
airflow and bring a little more order to 
your cables. 

Hiding cables behind the mother- 
board tray is an obvious tactic for 
taming wayward cables, but you can also 
sneak wires behind the motherboard 
itself. Stewart says that he uses the 
crawl space between the motherboard 
and motherboard tray to run his cases' 
front panel wires to the motherboard's 
headers. Doing so minimizes the 
visibility of these often rainbow-colored 
wires. Naturally, any USB, SATA, 
audio, and case fan cables that connect 
to the bottom of a motherboard are 
prime candidates to hide behind your 
motherboard, as well. 

Instrumental Instruments 

A clean, organized interior is easy to 
achieve with the right case and power 
supply, but to really take your cabling 
to elite levels you'd better be prepared 
to pay with more than your time. 
(And don't worry, you'll still pay with 
your time, and plenty of it.) Unless 
you're an electrician by day, you'll 
be dropping some cash for the tools 
necessary to make a custom-wired rig 
that will drop jaws. 

Carter lays out the basic tools needed 
for custom cables. "I use the following 
standard tools for wiring: wire strippers, 
cutters, soldering gun, and a helping 
hands holder complete with magnifying 
glass," he says. In case you're unfamiliar 




Even if you don't want to sink vast amounts 
of time and money into custom cables, there 
are many ways to gain an upper hand your 
system's cables; you've probably overlooked 
a few of them. Capitalize on the things you 
already have, such as unused zip tie anchors, 
to keep unruly wires in check. 



a helping hands holder, like the rest of 
these tools, it's not a proprietary tool 
that a single company produces, so 
feel free to shop around and go with 
one that looks good to you. The tool 
itself is great for the precision work 
that creating custom wiring requires, 
holding wires in place while you work 
with them. We'd also add a small 
hobby knife and a pair of scissors for 
working with heatshrink tubing, both 
old and new. 

In addition to these tools, Mercado 
adds a few more recommendations. 
For a wire crimper, he prefers LutroO 
Customs' tool for a very specific 
reason: "What separates this crimper 
from other crimpers is that the lower 
jaw is milled down to allow for the use 
of 16AWG wire without breaking or 
damaging the terminals." As someone 



who just can't say "no" to a custom 
cabling project, Mercado uses a Knipex 
model 1262180 wire stripper, which 
sells online for about $40, but he adds 
that a basic $10 wire stripper from 
a hardware store should be sufficient 
if you don't intend on doing more 
than one project. To free wires and 
their terminals from their plastic 
connectors, Mercado used the original 
Molex extractor tool before switching 
to LutroO Customs' pin extractor, 
which he says is a modified version of 
the original Molex extractor. "It's great 
for certain PSUs that use connectors 
with deeper clip channels. Both of 
these work for the male and female 
EPS pins." 

If you choose to sleeve your wires in 
paracord (certainly one of the hottest 
trends today) Mercado says you'll save 
time and sanity by using a specialized 
threading tool. It's far too easy for the 
small hooks of a wire terminal to snag on 
paracord, creating small rips and snarls. 
A threading tool acts as a sheath of sorts, 
sliding over the terminal to prevent 
it from snagging as you slip the wire 
through a section of paracord. Mercado 
says he previously tried to tape down 
wire terminals but met with minimal 
success. In case you haven't picked up 
on the theme, you can buy a paracord 
threading tool from LutroO Customs. 

Depending on the type of sleeving 
you want to use, you should have one 
of two heat sources in your toolbox. If 
you've worked on other mod projects 
you might have one, and you ought 
to have the other regardless of your 
modding history. The former is a heat 
gun, which secures heatshrink tubing 
at the ends of custom cables that use 
PET sleeving. The latter is a simple BIC 
lighter, which melts the ends of paracord 
sleeving for a more secure fit around 
each wire. (And truthfully, you could do 
a lot worse than picking up a heat gun to 
have on hand for other mod projects. It's 
an incredibly useful tool that you can use 
for a variety of mods.) 

Finally, a PSU tester, such as Thermal- 
take's Dr.Power II, isn't strictly necessary, 
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A good craftsman never blames his tools, but a good power user always buys quality ones. 
Before you embark a journey of individually sleeving dozens of wires, make sure you've added 
the appropriate tools, including a flush cutter, wire stripper, crimper, etc., to your arsenal. 




Specialized tools are also a must-buy for creating custom cables. 



but it's another big time saver. Rather 
than wait until all of your components 
are connected to test your custom cables, 
plug the cables into a PSU that you 
tested beforehand to check that they're 
ready to keep the juice flowing. 

Sleeving Options 

These days, the custom cabling 
movement has thrown its support 
behind a pair of sleeving materials: 
PET and paracord. To the uninitiated, 
there might not be much difference 
between these two, but our experts say 
that there are definitely distinguishing 
characteristics. 

PET, which stands for polyethylene 
terephthalate, is essentially plastic 
sleeving, not terribly unlike your 
PSU's current sleeving from a material 
standpoint. For starters, it's more 
durable and rigid than paracord. 
According to Stewart, PET's primary 
advantage is that it's available in several 
sizes and weave densities. "[Paracord] 
is one size and does not stretch much, 
so it will only go over one wire," he 
says. "PET comes in many sizes, and 
price varies by supplier. You have to 
look closely at what you are getting." 

PET also has a slight glossy finish 
that some might prefer to paracord's 
matte finish. However, Mercado points 
out that there are fewer color options 
for PET, and its rigidity could make 
it difficult to make sharp turns when 
snaking your new custom cables 
through your system. 

Paracord, a portmanteau of "para- 
chute cord," has two big selling 
points: price and palette. Paracord is 
generally cheaper than PET, although 
both are relatively inexpensive (and 
you don't necessarily have to buy 
either from a dedicated PC modding 
retailer). Paracord has an inner core 
of thin strands that you must remove 
before you can use it as a wire sleeve; 
PC modding shops will sell you 
paracord with these strands removed 
at a slight markup, or you can save 
money at the expense of increased 
tedium and remove the strands 



yourself. Both Stewart and Mercado 
mention that paracord is available 
in more colors than PET, so there's 
a better chance you'll find what 
you're looking for if you need to match 
your cables to a particularly exotic 
color scheme. 



Your Cables, Your Way 

Like a lot of power user projects, many 
routes can lead to the same destination. 
To create custom cables, you could mod 
your PSU's existing modular cables, or 
you could create your own cables from 
scratch. For this project, we'll work with 
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Paracord is a popular choice for custom cable work. It's cheap, available in a wide range of colors, and 
doesn't require heatshrink. 



an existing power supply cable rather than 
build one of our own. 

Your first order of business is break- 
ing down the cable into its component 
parts. Locate the heatshrink tubing near 
each end of the cable and slice it off 
using your hobby knife. A basic pair 
of scissors will take care of the cable's 
existing sheathing. Next, release the 
individual wires from the connector 
housing with your extractor tool. In 
order to disengage the small hooks 
that lock the wire terminals into the 
connector housing, push the extractor 
tool and the wire toward each other 
and then pull the wire from the 
connector housing. 

There are slight variations in sleev- 
ing wires with PET or paracord, as 
Mercado explains. Starting with PET, 
cut one end of the sleeving so that 
it has a flush edge. Carefully expose 
this edge to your lighter and taper 
the edge down slightly while not fully 
sealing the sleeving at the end (duh). 
You'll want your PET sleeving to run 
the length between the large wings on 
the terminals at each end of the wire. 



Hold the tapered end of the sleeving 
together with the wire at the terminal 
and pull both the sleeve and wire taut 
until you've lined the sleeving up with 
the terminal at the opposite end of 
the wire. Make another flush cut on 
the PET sleeving and taper that end, 
as well. 

Now that you have an appropriate 
length of sleeving cut and tapered 
at both ends, it's ready to slide over 
the wire itself. Insert one end of the 
wire into the sleeve and inch it over 
the wire. Once you have the wire 
fully within the sleeve, Mercado 
recommends stretching the sleeve from 
the center of the wire until the sleeve 
ends on either end between the small 
wings of each crimped terminal. 

The final step before you reinsert 
the wire terminal into the connector 
housing is applying a small section 
(between 0.75 and 1 inch long) of 
heatshrink tubing to the end of the 
wire. To work the heatshrink tubing 
over the terminal, you may want to 
expand it slightly using a pair of needle- 
nose pliers. Slide the heatshrink down 



the wire until the end closest to the 
terminal is covering the terminal wings, 
very close to the terminal's hooks. 
Hit the heatshrink with a blast from 
the heat gun until you see it begin to 
conform to the contours of the sleeved 
wire. Lightly pinch the heatshrink to 
help it hold its shape and then continue 
to heat the heatshrink until it fully 
shrinks around the wire and creates a 
tight seal. 

At this point, you've completed one 
end and should be ready to reinsert 
it into the connector housing. If you 
encounter difficulties reinserting the 
terminal, briefly reheat the heatshrink 
in order soften it a little. This should 
make it just pliable enough to make 
reinsertion easier. You might hear an 
audible click when the terminal hooks 
re-engage with the connector housing. 

Sleeving your wire with paracord, 
on the other hand, lets you forgo 
using heatshrink tubing. Measuring 
the sleeve length should be roughly 
the same for the paracord method; 
Mercado suggests running each end 
of paracord to roughly a quarter 
of an inch shy of the respective 
terminal's large wings. The challenge 
with paracord, as we mentioned, is 
avoiding snagging the wire terminals' 
hooks on the paracord. For this, 
having a paracord threading tool is a 
tremendous aid. 

Mercado explains the process. 
"Take your threading tool and insert 
your terminal into the tool," he says. 
"Sometimes you may need to adjust 
the locking tabs on the side of the 
terminal to make it lock in place. Inch 
the threader through the paracord, 
which takes practice. Just make 
sure not to pull on the wire; it will 
disengage the terminal and cause it to 
catch on the fabric. Once the wire is 
fully fed through the paracord, line 
up one side to halfway up the smaller 
crimped wings." 

Now that you have your paracord 
extended over your wire, it's time to 
break out that BIG lighter and perform 
a controlled burn. You want to hold the 
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flame over the ends of the paracord until 
they begin to melt. Taper the molten 
paracord between your fingers like you 
would with PET, although paracord will 
melt more tightly to the wire than PET, 
which is why you can get away without 
using heatshrink. You can continue to 
melt the end of the paracord close to 
the wire, although we don't recommend 
exposing it to the flame for an extended 
period of time unless you have a 
Groupon for 50% ofl^ a visit from your 
local fire department. At first blush, the 
melted ends will offend your delicate 
aesthetic sensibilities, but if you've cut 
the paracord to the proper length, those 
melted ends will disappear into the 
connector housing, leaving your cables 
looking cool and clean. 

Pay A Pro 

Renovating your rig with custom- 
sleeved cables is as satisfying as any 
power user project, but the time 
commitment cannot be understated. 
As Stewart puts it, "It's so tedious 
and takes a little bit of the joy out of 
modding. I suggest watching TV or 
something while doing it to prevent 
slipping off into insanity." 

Whether it's the desire to steer clear 
of the psychiatric wing of your local 
hospital or simply a lack of time, custom 
cables are available from a number of 
online outlets, provided you're willing 
to pay the price. On one hand, these 
cables aren't cheap, but on the other 
hand, you're paying for the work of 
experts who have logged countless hours 
creating custom cables. If you only 
intend on making a single set of custom 
cables, the cost savings of not having to 
buy tools and wasting materials to learn 
proper sleeving technique might make 
the added expense of buying custom 
cables negligible. 

"Although sleeving is a great hobby 
to get into and very enjoyable, it is not 
meant for everyone," Mercado adds. 

Where The Wild Ideas Are 

By now it should come as no surprise 
that modders and power users are a 



creative bunch, so although we've 
dedicated the majority of this space 
to creating custom cables, we also 
encourage you to think outside the 
box. Individually sleeving your PSU's 
wires with PET or paracord can create 
a truly unique presentation, but at the 
end of the day, the end result still looks 
like cabling. As our experts can attest, 
there are all sorts of innovative ways to 
keep your cables under wraps. 

This is especially true for fully 
modded PCs that conform to a theme. 
Stewart is a master at using clever 
approaches to cable management that 
enhance his mods' appearance. "I have 
used other types to keep a theme on 
a build, such as stainless steel braid, 
metal flex conduit, copper pipe, plastic 
flex conduit, and more," he says. 

These one-of-a-kind cable manage- 
ment jobs get noticed. Carter says, 
"Bob Stewart's Throne Industrial 
build is a perfect example, where he 
used metal electrical conduit to run 
the three video card's power cables 
through. Brilliant!" Carter also likes to 



use his builds' cables as an opportunity, 
rather than a hindrance, to execute his 
artistic vision. "If at all possible, I try 
to let the theme of the build dictate 
how the cables are covered. Recently I 
used chromed aluminum tubing and 
10mm UV orange hose to hide the 
wiring in my hot-rod-themed build, in 
order to simulate brake lines and spark 
plug wires." 

Down To The Wire 

The bottom line is that you don't 
have to view your PC's cables as a 
burden. If you really can't stand the 
sight of them, most cases will let you 
hide them away. And when paired with 
the right PSU, the best cases can make 
your cabling almost invisible. 

But where's the fun in that? Custom 
cabling isn't for the faint of heart (or 
the short on time), but it's just one 
more chance to put your power user 
stamp on your system. One thing 
is guaranteed: You'll never look at a 
power supply's 24-pin ATX power 
cable the same way again. ■ 




If you're doing a full-system mod, why not incorporate your cables into the mod's overall 
theme? It's a tactic Bob Stewart and other elite modders have done time after time, shown here 
in his Throne Industrial mod. 
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Gamings 

Don't Leave Home Without It 




aoius 



We live in an era where 
portability is king. 
Smartphones have 
taken the place of a watch, 
books, road maps (or a 
dedicated GPS), a handheld 
game system, a camera, and a 
portable music player. In the 
same vein, tablets can now 
effectively replace laptops for 
many productivity duties, 
and these slim devices have 
always been great for watching 
movies and TV shows on the 
go. It's time for the headset 
to go portable, as the large, 
over-the-ear models can be 
cumbersome to take with you, 
and that's if the headset is 
compatible with your mobile 
device, which many aren't. 
GX Gaming's Zabius M 
mobile gaming headset adopts 
the diminutive earbud style 
without losing the big sound 
you're used to with an over- 
the-ear headset. There's also an 
in-line microphone to handle 
in-game communication, and 
it works with both PCs and 
mobile devices. 



Driven 

Sound quality is subjec- 
tive, but most people can 
agree that the earbuds 
included with your mobile 
device (or those free-of-charge earbuds 
on the plane) deliver poor sound 
quality. The Zabius M shares little in 
common with such cheapie earbuds. 
"The Zabius M is tailored to challenge 
the status quo of gaming headsets — 
fusing crisp audio, booming bass, and 
portability into lightweight earbuds 




The Zabius M incorporates earbuds into a gaming headset for an extremely portable design. 



that take mobile gaming to the next 
level," says Jonathan Lin, GX Gaming's 
North American marketing manager. 

GX Gaming uses a 13mm driver 
that helps the headset produce tones 
as low as 20Hz and pitches as high 
as 20kHz. "With the precision-tuned 
13mm drivers, we're able to pack 



deeper bass and more vibrant mids 
and highs into the Zabius M for a 
truly invigorating aural experience," 
says Lin. The headset also offers a 
minimal impedance (16 ohms) and 
high sensitivity (lOOdB) for optimized 
sound levels on your mobile devices 
and PC. 
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GX Gaming gave the Zabius M flat cables to prevent tangles. 




The Zabius M ships with three sizes of interchangeable earbud covers, so you can choose the 
pair that fit most comfortably. 



Hear Me Well 

"The in-line mic features a one- 
touch call/answer controller that is 
optimized for convenient mobile 
chat on the go," says Lin. The call/ 
answer button is conveniently located 
on the right-hand cable and works 
with both Android and iOS devices. 
The microphone provides you with 
an impressive frequency response of 
between lOOHz and lOkHz. It's precise 
enough to pick up your voice when 
speaking quietly, too, as it offers a 
sensitivity of -42dB. Lin says "The 
omnidirectional mic offers enhanced 
sensors that deliver crystal-clear audio 
communication over mobile devices 
and VoIP." 

Adaptability 

You can use the Zabius M with just 
about any device. The headset's 3.5mm 
connector makes it compatible with 
mobile devices, of course GX Gaming 
includes an adapter to let you use the 
Zabius M with a PC or gaming laptop. 
"We didn't want to limit the Zabius 
M strictly to mobile devices — so we've 
included an audio/mic splitter to 
unleash the full potential of the Zabius 
M on any 3.5mm-enabled device," 
says Lin. Splitting the audio channels 
lets the Zabius M function perfectly 
on a traditional PC with separate 
jacks for the speaker and microphone 
connections. The 24-inch adapter 
cable can also help to serve as an 
extension cable, which is handy if you 
need to reach audio and microphone 
connectors at the back of a PC. 

Cozy 

GX Gaming includes three sizes of 
rubber ear tips, so you can choose a 
size that most comfortably fits inside 
your ear. "Comfort is our top priority," 
says Lin. "Encasing the Zabius M in 
a lightweight, high-strength polymer 
material also allows us to optimize 
ergonomics, balance, and chamber 
acoustics." The custom fit of the 
rubber ear tip creates a seal that can 
also help to reduce ambient noise. 
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The included carrying case mal<es tiie Zabius M headset even easier to tal<e along 
everywhere you go. 



GX GAMING ZABIUS M 


Cable Length 




Headphone Cable 


47.2 inches 


Audio Adapter Cable 


24 inches 


Headphone Specifications 




Driver 


13nnnn neodymium 


Frequency Response 


20Hz to 20kHz 


Sensitivity 


lOOdB +/-3dB 


Inripedance 


16ohnn 


Microphone Specifications 




Frequency Response 


100Hz to 10kHz 


Sensitivity 


-42dB +/-3dB 


Innpedance 


2.2k ohm/4. 5VDC 



There's no active noise cancellation, 
but a superior seal will at least reduce 
the clamor of bickering children or 
talkative neighbors. The rubber tips 
will also help to keep the earbuds in 
place when you wear the Zabius M out 
and about. 

Coinpact 

The Zabius' flat cables are highly 
resistant to tangling and have a red and 
black color scheme that matches many 
modern gaming rigs. "We've matched 
the Zabius M's aggressive design with 
a two-tone, tangle-free flat cable and 
a rugged, compact carrying case that 



stores and secures any loose cabling 
for convenient mobility," says Lin. 
For further portability, GX Gaming 
includes a carabiner, so you can 
conveniently attach the carrying case 
to a belt loop. 

A New Challenger 

The earbud form factor isn't likely 
the first thing you think of when it 
comes to a gaming headset, but that 
doesn't mean that you can't enjoy the 
same great sound and voice clarity as 
you do with an over-the-ear headset. 
Besides getting everything you'd expect 
from a traditional gaming headset, 



you'll be able to use the Zabius M 
with your mobile device for music 
playback and phone calls. GX Gaming 
even considers the small details. For 
example, the interchangeable ear 
tips make certain the earbuds are 
comfortable, while the flat cabling 
ensures that the wiring won't turn into 
a troublesome knot. As we continue 
to rely more and more on our mobile 
devices, it only makes sense that the 
headset should evolve, too. The Zabius 
M is one mutation that certainly looks 
to be beneficial. ■ 
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Judging Juice Makers 

How To Buy A Power Supply 



When pricing out a new system, the 
power supply unit is usually the 
component at the bottom of the list. We 
admit, it's hard to get excited about the 
PSU. Jacob Freeman, product manager at 
EVGA, thinks the PSU's role in gaming, 
overclocking, and enthusiast computing is 
underrated. "Due to the nature of the device, 
it is not easy to measure the performance 
of the power supply without expensive 
equipment, thus some users may buy PSUs 
that offer low efficiency, or have low quality 
components that can cause all sorts of issues 
from system crashes to power supply failure." 

No, the PSU doesn't directly impact the 
performance of your PC, but it does feed 
the components that do make that impact. 
It's very possible to get it wrong and never 
know it. Buying too much power wastes 
energy, and buying an underpowered PSU 
may prevent your computer from booting, 
fail whenever you hit it with a load, and 
limit your overclocking potential and future 
upgrade options. Read on to determine what 
to buy when it comes time to replace your 
power supply. 

Do You Really Need A New PSU? 

If your current PSU is a few years old, 
then the answer is probably "Yes." The 
problem is, as it ages, your PSU begins to 
suffer from capacitor aging, which occurs 
as the electrolytic capacitors in a well-used 
power supply drop as much as 10% to 20% 
of their initial wattage capacity per year of 
operation. MOSFETs also age (making 
them less capable of handling increasing 
ripple current), noise filtering slips, and the 
PSU slowly begins to overwork the voltage 
regulation circuits on the motherboard and 
elsewhere. Only very specialized equipment 
can detect these issues, so it's always good to 
replace an old PSU before it actually fails. 

You may find that your old PSU is just 
not capable of keeping up with today's 




A hybrid modular PSU, like this one from Deepcool, offers a lot of flexibility. Just don't misplace 
those spare cables. 



gear. To solve the problem of increasing 
current demands from the processor and 
other components, Intel came up with the 
ATX12V standard, which gave us the 4-pin 
power connector that dedicates +12VDC to 
the CPU. Most modern motherboards use an 
8-pin CPU power connector to deliver more 
current to the processor. Although the 4-pin 
+ 12V CPU connector on older PSUs may 
not prevent an 8-pin connector motherboard 
from booting, it may limit your overclock 
potential and possibly shorten the CPU's life 
span. Besides the connectors, there are other 
particulars of the ATX standard that may have 
effectively rendered your old PSU obsolete. 

Spec Check 

The ATX standard that defines power 
supplies in PCs has seen several major 
alterations since 2003's ATX12V 2.0 
revision, which mandates that a majority 
of the computer's power be driven through 
the 12V rails. The revision also replaced the 
old 20-pin connector with a 24-pin ATX 
connector that feeds another 3.3V, 5V, and 
12V circuit. SATA power connectors became 
standard, and efficiency targets became 



mandatory. An EU mandate and Intel's 
ATX12V 2.0 revision required multiple 12V 
rails (each with independent overcurrent 
protection circuits) if a single rail would 
exceed 240VA, but some budget PSUs were 
able to drive them from a single transformer, 
which could starve components for current 
and reduce overall reliability. Quality PSUs 
employ dedicated transformers for each rail 
to deliver sufficient power. 

In June 2004, Intel introduced ATX12V 
2.01, which made a few minor tweaks, one 
of which was to scrub the -5V rail references 
from the specification. Less than a year 
later, ATX12V 2.1 marginally boosted the 
power of all rails, tweaked the efficiency 
requirements, increased the standby current 
of the 5V rail, and defined the typical power 
distribution for 450W PSUs. In 2005, 
we got version 2.2, which specified High 
Current Series wire terminals for ATX 
main power, the +12V power connector, 
and the 24-pin main and 4-pin +12V power 
connectors. 

Revision 2.3 raised the recommended 
PSU efficiency to 80% (70% minimum), 
bringing computers into compliance with 
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The heavy-duty capacitors in your PSU will lose some of their performance as they age. 



Energy Star 4.0 mandates, and decreased 
the 12V minimum load requirement, which 
lets PSUs run modern processors with very 
low power consumption during startup. 
The revision also removed the absolute over- 
current limit of 240V per rail, which let 12V 
lines deliver more than 20A per rail. Today, 
high amp 12V rails are a must-have for those 
who're running high-end graphics cards. 

In early 2008, the ATX 12V 2.31 
revision capped the ripple/noise levels for the 
PWR_ON and PWR_OK signals at 400mV 
(millivolts). This revision also requires that 
the DC power must hold for more than 1 
millisecond after the PWR_OK signal drops, 
clarifies country-specific input line harmonic 
content and electromagnetic compatibility 
requirements, and more. If your PSU doesn't 
support the latest standard, or at least revision 
2.3, then its time for a new one. 

Why Good Enough Is No Good 

A bad PSU only rarely becomes 
apparent when your system fails to power 
on, or worse, when sparks and smoke 
issue from its innards. But your PSU 
doesn't have to fail in a spectacular fashion 
to cause lasting and irreparable damage to 
your other components. Like most things, 
you get what you pay for with PSUs. The 
voltage-regulating components on your 
motherboard, processor (Haswell processors 



in particular have on-die voltage regulation), 
and graphics cards work to compensate for 
ripple (the minor variance that occurs in the 
DC output voltage) generated by the PSU. 
The latest ATX specification allows for up to 
plus or minus 120mV of ripple on the +12V 
rail, and voltage regulation can introduce an 
additional 5% of variance either way. Corner- 
cutting PSUs may meet the specification, but 
they will put more stress on the inductors 
and capacitors of the aforementioned parts. 

Better To Be Smart Than Loyal 

Before you dismiss a PSU that isn't a 
brand you trust or recognize but otherwise 
ticks all the right boxes, keep in mind that 
there are several vendors that simply slap their 
stickers on PSUs manufactured by another 
company. You can even determine virtually 
any PSU's original manufacturer thanks to 
the 80 PLUS Certification Verification And 
Testing Report. Every 80 PLUS PSU gets 
one of these reports, and the organization 
isn't keen on retesting PSUs just because 
they sport a repainted enclosure or another 
manufacturer's logo. Start by visiting 
bit.ly/lnlrKUw and clicking the manu- 
facturer (on the sticker). Find and click 
the link to the model in question to bring 
up its report. Next, make note of its Ecos 
ID# in the chart at the top left corner 
of the report. If the number ends with a 



decimal point, such as 1234.2, then it's likely 
a rebranded PSU. You can verify this by 
performing a Google search for "ecos id# 
1234 site:plugloadsolutions.com" (replace 
"1234" with the Ecos ID# you found on the 
report, without the decimal. The resulting 
hits will take you to the identical reports, 
with the respective manufacturer and model 
fields changed to indicate the rebrand. The 
manufacturer of the model that features an 
Ecos ID# without a decimal point is the 
original one. 

We don't have an issue with rebranded 
PSUs, and you shouldn't either. Sometimes 
a company will use another manufacturer's 
PSUs to flesh out its own lineup and offer 
more competitive pricing. The practice is so 
prevalent that you might even be running a 
rebranded PSU in a system or two of yours. 
In most cases, these companies know that 
putting their logo on a low-quality device 
will ultimately come back to haunt them in 
the form of RMAs, support calls, and lost 
customers. It just goes to show that most of 
the time, a well-known brand means less than 
the quality of the components inside the PSU. 

You also shouldn't dismiss a PSU 
just because you've never heard of the 
manufacturer. Some lesser-known companies 
have spent several years, even decades making 
PSUs for OEMs or rebrands for other 
companies. Do a little research into the 
company and you may be impressed with its 
resume. Although many enthusiast PC parts 
companies offer a variety of products, such 
as mice, keyboards, cases, CPU coolers, and 
PSUs, others specialize exclusively in PSUs. 

Calculating Wattage & Amperage 

If you've determined that you could use 
a new PSU, the next thing you should do 
is hold off on picking it out until you've 
finalized the list of components that will 
constitute the rest of your system. That's right, 
keep the PSU at the bottom of your parts list, 
but at the top of your list of priorities. 

The best way to pick a PSU wattage is to 
add up some numbers. Start with your CPU 
and graphics card's TDPs, making sure to 
multiply these numbers if you have more 
than one of either or both. For example, 
the Intel Core i7-5960X and the AMD FX- 
9590 have respective TDPs of 140W and 
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220^ and the AMD Radeon R9 290X and 
GeForce GTX 980 have respective TDPs of 
290 W and 165W Any combination of the 
aforementioned parts has a combined TDP 
of between 305 W and 510W. Fans, hard 
drives, SSDs, memory, the motherboard, 
and most other components consume 
comparatively little power, so we recommend 
adding another lOOW to take care of them. 
Of course, if you're running a dozen HDDs 
or another unique configuration, you may 
want to pad this number a little more. 
Overclocking can take a toll, as well, so you 
may need to do a little digging online to 
determine how much power your chosen 
components draw when overclocked. Some 
components, CPUs and CPUs alike, can 
double their rated TDP when you start 
pushing the voltage settings upward, so be 
generous here. As you can see, we're already 
looking at a kilowatt PSU. 

When calculating wattage, keep in mind 
that if you buy a PSU with just enough 
power to run your equipment, you may be 
fine, but the fan will be running faster and 
louder than if you had targeted a PSU with 
a little more breathing room. Opting for a 
PSU with a larger fan, such as 120mm or 
l40mm, can negate this issue somewhat due 
to its ability to move air using lower speeds. 

If you don't want to fuss with simple 
math, visit bit.ly/lhPNhZY to use eXtreme 
Outer Vision's exhaustive eXtreme Power 
Supply Calculator Lite. (The $1.99 Pro 
version lets you calculate PSU wattages for 
up to six graphics cards, factor-in amperage 
values, and determine the performance of 
an uninterruptible power pupply). This 
calculator uses 90% of the TDP due to the 
fact that 100% utilization is extremely rare 



when running real-world applications. We 
also like that the calculator accounts for 
capacitor aging, so you can make sure to get 
a PSU that will run reliably for several years. 
There are other calculators out there, but 
most are too simplified to be worth using. 

According to the eXtreme Power Supply 
Calculator Lite, we'll need a 594W PSU to 
handle our test system, which consists of a 
stock-clocked Core i7-5960X, GIGABYTE 
X99-GAMING Gl WIFI motherboard, 
16GB of ADATA DDR4-2400, a 240GB 
SSD, a Blu-ray optical drive, four 120mm 
fans, a closed-loop CPU cooler, and a PNY 
XLR8 GeForce GTX 780 Ti. When we 
connected our PSU tester, the system drew 
460 W from the wall with Prime95 and 
Aliens vs. Predator hammering the CPU and 
GPU. Not a bad estimate at all; a 600W 
PSU would even give us leeway for some 
minor overclocking. 

Although wattage is important, the 
amperage your components draw from the 
12V rail is just as crucial, especially as many 
high-end graphics cards demand close to 40A 
or more. You may need to do a little digging 
to determine how many amps your GPU 
requires, but make sure to factor this in when 
choosing a PSU. 

Finally, when looking at wattage numbers 
for a PSU you plan to buy, make sure you're 
basing your judgment on the continuous 
power number, sometimes referred to as 
average output. Peak wattage is usually the 
spec listed on the box, but the continuous 
power wattage can be significantly lower. 
Continuous power is also typically measured 
at a given temperature. Even the worst PSUs 
can maintain peak power on ice, but that's 
not realistic. Commonly, 25 to 30 degrees 



Celsius is considered room temperature. At 
40 and 50 C, PSUs are operating in server- 
grade conditions, and those will tend to have 
very reliable output in your home regardless 
of the temperature in your system. 

Multi-GPU Certification 

When shopping for a PSU, you may 
encounter AMD CrossFireX and NVIDLV 
SLI-ready logos. For the most part, PSUs 
that features these logos have undergone 
certification testing from the respective GPU 
makers. PSUs that lack these logos can still 
handle multi-CPU scenarios just as capably. 
To reiterate, you just need to make sure there 
are enough of the appropriate native PCI-E 
power connectors, high enough current on 
the 12V rail, and enough wattage to cover 
the respective power draw. 

Buying A Resourceful PSU 

Choosing a PSU with enough wattage 
and amperage is just the beginning. 
Efficiency is another important factor to 
consider, primarily because a more energy- 
efficient PSU will save you money on your 
energy bills (albeit not much) and result in a 
system that runs cooler and quieter. 

In the last several years, 80 PLUS has 
begun pushing PSU manufacturers to 
produce more energy-efficient devices. 
Currently, the program consists of 
six levels and corresponding logos. 
The baseline certification, simply "80 
PLUS," refers to PSUs that that are at 
least 80% efficient under 20%, 50%, 
and 100% loads. In these PSUs, 20% 
of the power drawn from the outlet is 
lost as heat under the corresponding 
loads. 80 PLUS Bronze, Silver, Gold, and 




BRONZE 



SILVER 



GOLD 



PLATINUM 




The 80 PLUS program defines the different efficiencies of PSUs. 
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Platinum-certified PSUs support 82%, 
85%, 87%, and 89% efficiencies at 100% 
load, respectively (in addition to similar 
efficiencies at other loads). The newest 
classification, 80 PLUS Titanium, refers 
to PSUs that have been tested to operate 
at extremely high 90%, 92%, 94%, and 
90% efficiency under loads of 10%, 20%, 
50%, and 100%, respectively. 

80 PLUS Bronze and higher PSUs 
meet the new Energy Star Version 5.0 
Specification, which calls for PSUs to yield 
at least 85% efficiency at 50% of their rated 
output. Today, 80 PLUS Gold has become 
fairly mainstream; you can easily find good 
PSUs that support it at a variety of wattages 
and price ranges. For the most part, you 
will pay significantly more for a PSU that 
achieves Platinum or Titanium certification, 
and the energy you save wont make much of 
a dent in your bill. 

Another useful facet of energy efficiency 
ratings, especially for those looking to put 
the very best PSUs into their systems, is 
as a mark of quality. It takes a significant 
amount of advanced technology to convert 
and regulate power for PCs at 90% efficiency 
or better, so the PSUs that can do it tend 
to utilize the latest techniques and be 
manufactured with the best components. 
And you can bet you will pay for it. 

Power factor correction, often shortened 
to PFC, is the technique PSUs use to 
ensure a majority of the current supplied 
from the outlet actually remains useful to 
the components that need power. There 
are two methods for achieving this, active 
PFC and passive PFC. In the latter, the 
PSU uses a capacitive filter at the AC input 
that effectively sacrifices some amount of 
the incoming power to make sure there's 
always a minimum amount of usable current, 
regardless of environmental vibration. Active 
PFC, on the other hand, uses a circuit to 
monitor power factor and makes on-the-fly 
adjustments to keep up. As you might guess, 
active PFC PSUs are more efficient and 
preferable in most cases. Thankfully, they're 
also very common, and the feature doesn't 
add much cost to the PSU. 

Digital signal processing (DSP, common 
in server PSUs) is another technique that 
high-end PSUs use to ease the stresses that 



afflict the component voltage regulation 
circuits. DSP-equipped PSUs, sometimes 
referred to as digital PSUs, let the different 
parts of the device communicate, resulting 
in significantly faster response times for 
load and voltage shifts. Other benefits of 
DSP-equipped PSUs include less ripple and 
reduced signal noise. Unlike active PFC, 
DSP adds a significant amount of cost to the 
PSU and typically only shows up as a feature 
on the highest-end PSUs. 

Cabling Concerns 

Generally speaking, if you've selected a 
new PSU that includes all of these features, 
then that PSU will more than likely have 
all the connectors you need to power your 
components. Multi-CPU users should 
make sure there is a sufficient number 
of 6+2-pin PCI-E connectors; bank 
on two (and in very rare cases, three) for 
each graphics card you intend to install. 
Numerous SATA power connectors are a 
must-have for those who plan to install a 
large bank of SSDs or HDDs. 

Modular cabling, considered an enthusiast 
feature by some and an unnecessary voltage 
sacrifice by others, has also improved of 
late. Many modular cabling systems have 
opted for a hybrid design that pairs solid 
cabling for the 24-pin ATX connector and 
4+4-pin CPU connectors with modular 
cables for drives, graphics cards, and 
peripherals. In some cases, higher-capacity 
pins help minimize voltage loss on modular 
designs. Being able to add or remove the 
peripheral cables as needed significantly 
improves your ability to manage cables. 

Cable length is something you may 
want to consider, as well. Most modern PC 
enclosures that feature a PSU bay at the top 
or bottom of the case will accommodate 
cables in the 20-inch range (for the ATX 
24-pin connector). When we have run into 
cable length issues, it has almost always 
been the 4+4-pin CPU power connector 
that just wasn't long enough to make the 
journey behind the motherboard tray in a 
bottom-mounted PSU system. We love it 
when we encounter this problem, only to 
find the appropriate extenders right in the 
box. Longer cables will generally give you 
better cable management options, but when 



paired with a case with very little room 
behind the motherboard tray, this benefit 
can quickly become a nightmare, especially 
when it comes time to put that side panel 
back where it belongs. 

Be Warranty Aware 

In a perfect world, you could disassemble 
any power supply you planned to purchase 
and easily determine if the internal 
components, structure, and design met your 
personal quality standards. Sadly, opening 
up a PSU will almost certainly void the 
warranty (and can also be very dangerous). 
But there's actually an easy way to figure out 
if the components in there are high quality. 
Just look at the warranty period. Although 
it's not always the case, Japanese capacitors 
that are rated for 85 Celsius rank below those 
rated for 105 Celsius. PSUs equipped with 
the former will tend to have up to 3 -year 
warranties, and the latter will tend to have 
5- to 7-year warranties. 

Another clue comes from the continuous 
power rating. If it is designed to run at 
continuous power at room temperature, 
expect a shorter life span, while 50 Celsius, 
as we mentioned earlier, is a server-grade 
environment. The PSUs certified to operate 
under such exacting conditions will tend to 
be better made and last longer. 

Fans are also a mark or quality. Sleeve- 
bearing fans are common on entry-level 
PSUs, whereas ball-bearing and fluid 
dynamic-bearing fans, which operate longer 
and quieter, will tend to deliver more reliable 
performance. 

Protective circuits have become fairly 
standard in the industry, but it's always good 
to make sure the device you choose supports 
overvoltage, undervoltage, overcurrent, and 
short circuit protection. Current PSUs also 
feature integrated circuits that deliver better 
acoustics by letting fan speeds adjust to meet 
cooling demands. 

Every PSU A Snowflake 

PSUs are not like trucker hats, one size 
does not fit all. Targeting a PSU that can 
meet your component power demands 
regardless of how hard you push the 
system is the best way to keep it cool, 
quiet, and reliable. ■ 
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XBMC On Your HDTV 




f Valve's Steam Machines delay has 
you feeling down in the dumps about 
HDTV-based PC gaming, we'd like to 
take this opportunity to remind you that 
alternatives abound. As much as we love 
the developer for its contributions to 
PC gaming, the Steam Machine's core 
concept — putting a PC in the living 
room — isn't terribly novel. Enthusiasts 
have been connecting PCs to TVs and 
playing games on them since graphics 
cards first started shipping with S-Video 
outputs. Thankfully, in the high-def era, 
doing so has gotten significantly prettier 
(and more practical). 

While it's certainly possible to span 
an HDMI cable between your computer 



and your HDTV, you may find it a bit 
difficult to navigate the Windows OS 
from the comfort of your sofa or recliner 
(not to mention the awkwardness of 
trying to operate a mouse and keyboard 
from your lap). This is where a 10-foot 
UI and dedicated HTPC software comes 
into play. Windows Media Center has 
a good 10-foot UI mode, built-in TV 
programing guide for your local cable 
provider, and support for a variety of TV 
tuners. It's available in select versions 
of Windows Vista and Windows 7. 
Windows 8.1 users can access it as 
a part of the Pro Pack ($99.99) or the 
Windows 8.1 Media Center Pack ($9.99), 
the latter of which is for those who're 



already running Win8.1 Pro. Linux has 
a number of distributions that include 
everything you need to make a media- 
playing maestro out of your PC, such as 
Mythbuntu, a combination of MythTV 
and Ubuntu, and GeeXboX, a multi- 
format HTPC platform that works well 
even with limited hardware resources. 
Using just about any Linux distro as a 
backend, you can install and run one of 
the best HTPC software options around, 
XBMC Media Center, formerly known as 
Xbox Media Center. 

This lattermost utility brings us to 
the subject of this month's topic: We're 
going to make the anti-Steam Machine. 
One that will let us play PC games in 
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XBMC Entertainment Center is available as a native application for Android. Linux , Mac OS X , IPS (iPevlces and Apple TV 2) . and Windows operating systems, 
running on most common processor architectures. A small overview of the features can be found on our about page. For each platform, we offer a stable and 
development release(s) . For normal users we recommend installing the stable releases. 

From now on, XBMC will be named Kodi. 13.2 Gotham will be the last XBMC named version. You can read more about it here. 

Stable Release: 13.2 "Gotham" 

:: A « ♦ 



Flies: ARM - x86 
WIKI: How-to 
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" XBMCbuntu needs a manual update to 13.2, which is now available from the Ubuntu PPA. 



You can find quick si 
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click here. 
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We are always happy to receive a donation by which you show your support and appreciation. All donations go 
towards the XBMC foundation and are typically used for travel to attend conferences, any necessary paperwork and 
legal fees, purchase necessary hardware and licenses for developers and hopefully the yearly XBMC Foundation 
Developers Conference. 



XBMC supports just about every OS you're likely to be running. 



the living room, enjoy a variety of media, 
leave the door open for a TV tuner for 
time shifting and recording live TV, and 
give Valve something to shoot for in 
2015. Because gaming is important to 
us, we're sticking with Windows. Until 
Valve can wave its magic wand and make 
a majority of our Steam games work on 
an open-source operating system, we're 
sticking with Microsoft. We're turning 
to XBMC Media Center, a free and 
open-source software media player that 
works in Linux, OSX, Windows, iOS, 
and Android. This software features 
a 10-foot UI; a stunning variety of 
supported audio, video, and image 
formats; compatibility with dozens of 
remote controls; and even Android- and 
iOS-based remote apps. We'll walk you 
through the process of installing XBMC 
Media Center on a Windows PC and 
detail our impressions of how it handles 
key HTPC applications. 

Hardly Any Hardware Here 

In the May issue of CPU, we discussed 
how to go about picking the right 
hardware for your ideal HTPC, so this 



article will focus more on the software 
setup. We're starting with a Sapphire 
Pure Mini E350 mini-ITX motherboard, 
which features the 1.6GHz dual-core 



AMD Fusion E-350 (Zacate) APU, which 
is the first CPU/GPU Frankenstein the 
company released. This is an 18-watt 
processor that was meant to kick the tar 
out of Intel's Atom processors, and it 
did that handily back in 2010 when it 
was unleashed. It's not going to set many 
hearts aflutter with its gaming prowess 
today, but this little system still manages 
to run XBMC on Windows Vista 64-bit 
with aplomb. And the Radeon Evergreen 
Series GPU crammed onto the Fusion die 
supports full DirectXl 1 , DirectCompute, 
OpenCL, and UVD3 video acceleration 
for 1080p HD video. We've also got 4GB 
of Kingston DDR3-1066 memory, a 
500GB Maxtor HDD for the OS and 
applications, and an 802.1 In Wi-Fi card 
to access media streaming sources from 
the web. 

The XBMC Install 

As we went to press, the latest version 
of XBMC was version 13.2, code- 
named "Gotham." To download it, 
visit xbmc.org/download and click the 
icon for your base operating system. 
Accordingly, we clicked Windows and 
the download began immediately. The file 




xbmc 



Choose CDmponents 

Choose which features of XBMC you want to install. 



Check the components you want to install and uncheck the components you don't want to 
install. ClickNext to continue. 



Select the type of install: 

Ofr select the optional 
components you wish to 
install: 



FuU 



XBMC 
Skins 

PVR Addons 

i -0 Microsoft Visual C++2D08/2DU0 Redistributable Pac 
^ ■■ DirectX Install 
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Space required: 174.5MB 
Nullsoft Install System v2.46 - 



Description 

Position your mouse over a component to see its 
description, 



< Back 



IMext > 



cancel 



XBMC's setup process is quick and easy. We left all options at their defaults, but your mileage may vary. 
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The default user interface is clean and simple, but XBMC lets you change things up using different skins. 



Xbmc-13.2-Gotham.exe was 60.8MB, 
so it was a relatively quick download. 
When the download was complete, 
we double-clicked the executable to 
launch the installer. The XBMC Setup 
Wizard's start screen recommended we 
close any currently running applications 
to keep from having to restart once the 
installation completes. 

We clicked Next to display the license 
agreement. Because XBMC is a GPL 
(GNU General Public License) software 
utility, we're free to use, distribute, and 
copy XBMC freely as long as we stick 
to the terms listed here. We scrolled 
down and clicked I Agree to continue. 
On the following screen we were tasked 
with selecting the components we wanted 
installed. By default, the wizard installs 
XBMC's core application, the default skin 
(called "Confluence") and an alternative 
skin dubbed "Touched," a handful of 
PVR (personal video recorder) add-ons, 
DirectX, and the Visual C++ 2008/2010 
Redistributable Package. We left these 
options at their defaults (we don't plan 
to set up PVR functionality at this time, 
but may down the road). When the 
installation completes, the application 
will occupy 174.5MB. We clicked Next 



to see the Destination Folder screen, left 
it at the default folder (C:\Program Files 
(x86)\XBMC) and clicked Next, then 
left the Start Menu folder name set to its 



1:57 PM 



default (XBMC) and clicked Install to 
begin the installation. 

Installation took about two minutes, 
but with faster hardware, your installation 
will likely go significantly faster. When 
complete, you'll be prompted to click 
Finish to close the wizard, but before you 
do, click the Run XBMC checkbox. 

After a brief splash screen, we were 
greeted by the main XBMC interface, 
which is natively in a 10-foot UI mode. 
But before we started poking around, 
we needed to let the Windows Firewall 
know that it was OK for XBMC to accept 
incoming network connections. On 
the Windows Security Alert, we clicked 
Unblock to proceed. 

Take It Around The Block 

One of XBMC's hallmarks is its clean 
and easy-to-navigate interface. Against a 
backdrop of blue circles, the main menu 
consists of a black bar that lists Music, 
Videos, and Programs. Place the mouse 
cursor on the right or lefi: sides of the menu 
bar to expose System and Pictures. The time 
and date are displayed in the upper-right 



® Music -Files 



Browse for new share 



Drive Soundtrack 
Dubstep Anthems 



For Lack Of A Better Name [Amazon MP3 Exclusive Version] 
Getdarker Presents This Is Dubstep 2 



Halo 4 Original Soundtrack Remixes 

Led Zeppelin - Coda 

Led Zeppelin - Houses Of The Holy 

Led Zeppelin - In Through The Out Door 

Led Zeppelin -IV 

Led Zeppelin - Physical Graffiti 

Led Zeppelin - Presence 

Led Zeppelin - The Song Remains The Same 



XBMC lets you navigate your files using a familiar file tree structure. 



64 November 2014 / www.computerpoweruser.com 



LOADING ZONE 



SOFTWARE TIPS & PROJECTS 



corner of the screen, 
the XBMC logo 
is in the upper left, 
and the Favorites 
and Power buttons 
are in the lower-left 
corners of the screen. 
A fully configurable 
RSS reader is in the 
lower-right corner, 
and headlines scroll 
along the bottom 
of the screen. You 
can always return to 
the home screen by 
clicking the Home 
icon that appears 
in the lower-right 
corner of every 
submenu. There's 
also a back arrow, 
which navigates 
to the previously- 
viewed location or 
menu. 

Another naviga- 
tional tip XBMC brings your attention 
to is the occasional appearance of tabs on 
the right or left side of the screen; click 
these tabs to access a context menu. For 
instance, the tab in 







ow Playing 

Crystal Castles - Crystal Castles 

UntrustUs (Album Version) (^^^ 

00:01:43 mhi^^^^^^^^b 
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Music playback features old-school visualizations that flash, throb, and spin in time with the beat. 



and Randomize options. The three media 
categories all defaulted to a List view, but 
we found them much easier to navigate 
while in Thumbnail view. 



the Music submenu 
let us adjust the 
View mode (List, 
Big List, Info, Info 
2, Thumbnail, 
and Media Info), 
Sort By mode 
(Date, Name), 
Sort (Ascending, 
Descending), 
Filter, and Current 
Playlist, which 
displays the most 
recently played 
item. The Videos 
tab includes the 
Hide Watched, 
Search, and Update 
Library options. 
The Pictures tab 
features Slideshow, 
Reverse Slideshow, 



® Music -Files Music 






You can change the view mode to Thumbnail to see the album covers in the Music folder. 



To make sure our 
media showed up 
in the appropriate 
directories, we had 
to add each source 
manually in the 
Music, Pictures, 
and Videos sub- 
menus. To get 
started, we clicked 
Music, then clicked 
Add Music. From 
this screen, we were 
able to browse for 
our Music folder 
and add alternate 
music directories 
one by one. You can 
even name each of 
your media sources 
to make them easier 
to identify. We per- 
formed the same 
for our photos and 
videos. 

Next, we navi- 
gated back to the home screen and clicked 
Programs, where we added our cloud- 
based storage drives, as we often dump a 
variety of media there when we're away 
from our main 
PC or HTPC. 
We started with 
Dropbox, then 
added OneDrive. 



Tuning The 
System 

It doesn't take 
long to get a handle 
on what XBMC 
has to offer, but if 
you really want to 
dig deep, you need 
to visit the System 
submenu. 

Click Appearance 
to adjust things 
like skins, themes, 
colors, fonts, the 
startup window, 
and navigation 
sounds, and to edit 
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the RSS feeds (add-on required). The two 
defauk skins, Confluence and Touched, 
don't simply alter the color scheme and 
fonts; they remix the menus and layout 
considerably For instance. Confluence's 
home screen is a text-only menu bar 
against a blue background covered 
with circles. With the Touched skin 
enabled, the menu bar gives way to four 
large icons that resemble a traditional 
smartphone interface. You can even 



□ Pictures 500px 



select Skin from the menus on the left 
side of the screen (we used Confluence 
as our skin throughout testing) and 
tweak the theme's settings to enable or 
disable plot and review auto-scrolling, 
regulate the ability to play trailers in a 
window, and set the startup window to 
your preference. Other adjustments you 
can make include the text font, zoom 
percentage, navigation sounds, and 
enable or disable the RSS feed crawl. 

Other options you'll find in the 
Appearance menu include language, 
character set, and region settings; the 
ability to hide or show hidden files and 
directories; and a handful of options 
for altering the Screensaver. In each of 



the Settings submenus, you can click 
the option in the bottom-left corner of 
the screen to display Basic, Standard, 
Advanced, and Expert modes, the 
lattermost of which offers a dizzying 
array of tweakable options. 

If you decide to install a TV tuner 
in your HTPC, you'll need to go to 
the Settings\Live TV menu. When you 
initially attempt to enable the PVR 
without first installing the appropriate 
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add-on, you'll get a warning message 
indicating this. Just click OK to see 
the list of installed (but disabled) PVR 
add-ons. Select the appropriate add-on, 
and then click Enable. Back on the 
General tab, you can use the Search 
For Channels option to find cable or 
OTA broadcast channels, and then edit 
the resulting lists with the Channel 
Manager option. 

XBMC also supports an EPG, or 
electronic programming guide, which 
lets you input your location and TV 
provider to download show and movie 
schedules and details, which is what 
you'll use to schedule recordings and 
perform other time-shifting functions. 



The Settings\Live TV menu also 
features Playback, Recording, Power 
Saving, and Parental Control settings 
that you can adjust to your liking. If 
you're using a PVR client backend that 
supports XBMC, you'll be able to access 
even more settings from the Client 
Specific menu. 

When it comes to your music, 
images, and video, the Settings menu 
has numerous options you can access. 
For instance, you can change the default 
album and artist information services, set 
ReplayGain (volume normalizing) levels, 
enable or disable crossfade between songs, 
set a default artist-/album-/song-naming 
template, configure the encoding options 
for CDs, determine the compression level, 
and even enable Karaoke support. The 
Pictured Settings menu lets you adjust 
the amount of time to display each 
image during a slideshow, disable and 
enable pan and zoom effects, and disable 
and enable randomization. One of the 
unique features we found in the Video 
Settings menu was the ability to skip the 
introduction and go directly to the DVD 
playback menu. 

The System Settings menu gives you 
access to display calibration, audio output, 
remote control, power saving, debugging, 
and input device functions. Click the 
Master Lock menu option to restrict access 
to XBMC to only those who know your 
master lock code. One of the built-in 
features of XBMC is an automatically 
dimming screen, which is useful for those 
of us with plasma TVs that are prone to 
screen burn-in. In short, if you want a lot of 
control over the UI on your HTPC, XBMC 
gives you the reigns to an impressive extent. 

HTPC On Your Terms 

Every HTPC is a unique and beautiful 
snowflake. XBMC and its add-ons make 
for a great media manager/player with 
a well-designed 10-foot UI, and the 
software is flexible enough to serve as a 
decent foundation for just about anything 
you want to do with your version of the 
perfect HTPC. Now that we've got the 
software nailed, it's time to sit back and 
enjoy the view. ■ 




Add-Ons are a great way to flesh out your entertainment collection. 
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Appealing, Affordable VoIP Options 



Landline phones might seem like a thing 
of the past, considering that 41% of 
U.S. homes use only mobile phones for 
calls, according to the National Center for 
Health Statistics. But consider this: 47.7% 
of American homes still have both a landline 
and mobile phone(s). If you like the idea of 
having a landline but you're looking for a 
way to save money, consider one of the many 
VoIP services available. 

"Using conventional TDM (time-division 
multiplexing) voice, it's a . . . per month 
charge of around $20," says. Mike Jude, 
consumer communications services program 
manager at Frost & Sullivan. "VoIP services 
are generally much more competitively 
priced." We found many residential VoIP 
plans available for less than $10 a month. 

Even better, features like caller ID, 
voicemail-to-email, call forwarding, and 
call waiting come standard on most VoIP 
services. Jude says, "The features are generally 
implicit with VoIP, so you won't be paying 
a premium for them, whereas you typically 
do with traditional voice service. TDM voice 
uses a lot of resources in the switcher, and 
with VoIP data services, it's simpler and less 
expensive to provide extra features." With 
all of the benefits of residential VoIP and an 
abundance of service providers, it might be 
time to rethink you calling options. 

Key VoIP Features 

Most VoIP services include a phone 
adapter when you sign up for the service. 
This way, you can use an existing touch- 
tone phone to make calls over the 
Internet Protocol. However, many VoIP 
services also provide you with a software 
utility to let you use your plan's minutes 
to make and receive from calls on your 
PC. "IP environments are a virtue because 
when you have an IP service," Jude says. 
"Whether it be voice or video, it's really 
easy to integrate that service with other 
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IP services. A key differentiator with 
VoIP is that you can mix it up with other 
integrated service offerings that aren't 
really possible with the existing TDM 
voice network." 

Several popular VoIP providers also 
offer an app for your mobile phone, so 
you can connect to Wi-Fi to avoid your 
mobile plan's anytime minutes (if you're 
still on a plan with limited minutes, that 
is). Generally, VoIP services are only 
available for use in the United States and 
sometimes Canada, so don't expect to use 
your VoIP plan when traveling outside 
North America. Call forwarding is a 
great VoIP feature for people with mobile 
phones, too; in theory, you'll never miss 
a call to either number. Want to keep the 
landline and mobile numbers separate? 
You can still stay up-to-date with the 



VoIP line with email or text notifications 
for new VoIP voicemails. 

You'll also have extensive control 
over these features, thanks to VoIP 
providers' online account management 
tools. Just visit your VoIP provider's web 
client to set up call forwarding options, 
voicemail delivery, whitelist and blacklist 
numbers, and other call handling settings. 
The ability to customize the service is 
completely in your hands. It's voice 
communications for power users. 

Loud & Clear 

In the past, VoIP call quality has been 
criticized, but that issue is no longer a 
problem. "Generally speaking, the voice 
quality should be equivalent to or better 
than a TDM voice line," says Jude. "But 
if you're talking with someone on the 
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PSTN, the quality will limited by the 
TDM line, because you ultimately have 
to dump off to the sound quality on 
the traditional network." So, as it turns 
out, voice quality will be better if both 
ends of the call are using a broadband 
connection. 

VoIP doesn't require nearly as much 
bandwidth as streaming video, for 
example, so your broadband speed 
shouldn't have much of an impact on the 
audio quality of your calls. Specifically, 
VOIPo recommends a minimum 
connection speed of only 256Kbps for 
ideal call quality. There's one broadband 
Internet issue that could cause a problem, 
though: "If you have latency issues, such 
as if your broadband connection bursts 
off and on or the connection is impacted 
by other users on the network, you 
may notice delays in the transmission," 
says Jude, who recommends using a 
router with QoS controls to optimize 
VoIP service. 

Number Transfer 

Most VoIP services will port your 
existing number at no additional charge, 
but the process could take up to a couple 
of weeks, depending on how long the 
number must remain active at your 
previous provider. "Most of the 'Baby Bells' 
are good about porting numbers to a new 
provider," says Jude. "It may take a couple 
of days, because the back-end systems may 
not be as good at doing that, which can 
cause a slight delay." Regardless of how 
long you have to wait, keep your account 
with the previous provider until the VoIP 
provider has verified that the number has 
been rerouted. Your number may be lost if 
you cancel before your new VoIP provider 
can complete the transfer. 

VoIP Concerns 

One of the biggest drawbacks about 
VoIP service is that it won't be available 
during a power or Internet outage. Here's 
where the call forwarding feature and a 
mobile phone come in handy. Just visit the 
VoIP provider's web portal and configure 
the service to forward calls if no network 
is available. A related issue is support for 
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Axvoice offers a pay-as-you-go plan for as little as $4.99 a month. 



911 service. With most VoIP services, 
you'll need to visit the online account 
management area and enter your address. 
This will provide emergency services with 
an E-911 address. 

Some legal and technical compromises 
must be made for VoIP to overtake TDM 
communications. With a traditional phone 
service, government agencies are able to 
enforce surveillance laws. VoIP phone service 
is much harder to tap. 

"In order to do legal wiretaps on VoIP, 
you basically have to mess with the data 
transmission, which violates some of 
the principles of net neutrality that the 
[Obama] administration purports to 
support," says Jude. Data encryption could 
also be a tripping point. "A data stream 
can also be encrypted, which you can do 
without the help of the government or 
carrier. As soon as you move into the IP 
environment, consumers have the option 
of doing things that make things like legal 
wiretaps very difficult." 

VoIP Choice 

There are quite a few options when it 
comes to residential VoIP providers. We 
rounded up a few of the most popular 



services to show you what you'll get 
with VoIP tools that act precisely like a 
conventional telephone line. 

Axvoice. Value is the name of the 
game with Axvoice ( www.axvoice.com ) . 
A one-year, prepaid subscription with 
unlimited minutes for calls in the 
United States and Canada will cost you 
only $99 a year ($8.25 per month). 
For 200 minutes a month, you'll pay 
$72 for the year ($5.99 per month). 
When selecting your Axvoice service, 
you can port an existing number, 
either a local landline or mobile 
number, or you can also select a phone 
number from any area code in the 
United States or Canada. 

When you're ready to make a 
call, Axvoice gives you options. For 
outbound calls, you can to block your 
phone number, as well as the number's 
caller ID name. You can also select an 
alternate caller ID, so you could use 
your mobile phone number and name 
for example. Want to prevent someone 
in your household from making costly 
international calls? You can configure 
Axvoice to block all outgoing calls to 
international numbers. 
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VOlPo Support 
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Need help with your VOlPo service? Here are some support resources. 






Contacting Support 




Installation Guides 


E-Mail 

support@voipo.com 




Need help setting up your new VOlPo adapter? Click here to access our 
installation guides. 


Phone 

949-829-4200 
Fax 

949-829-4201 




Feature Support 








Want to learn how to use VOlPo features? Click here to access our feature guide 


Mailing Address 

VOlPo 




for a full list of all available features and instructions for using them. 




Support Knowledgebase 


4500 Campus Dr 
Suite 525 




Our online knowledge base contains documentation ttiat can help answer many of 
your guestions about using VOlPo service. Click here to access our knowledge 


Newport Beach CA 92660 




base. 




Contact Us 


Knowledgbase 

Click here to access our support 




If you can't find the answers you need with the resources above, our friendly agents 
are available to help you. To contact our support team, simply fill out the form below 


knowledgebase which will help answer 
many of your questions. 




TIP: Our most experienced and knowledgable agents work our e-mail queues 




E-mailinq support@voipo.com or using the form on the left is the fastest and 




most efficient way to get help. 




If you'd rather talk to someone live, we also offer support via live chat or phone from 




3AM-iPM Pacific Time Mondav-Fnday. Click here for contact information 





VOIPo's website offers detailed support information and boasts friendly, knowledgeable support agents. 



There are plenty of incoming call features, 
too. For instance, three-way calling helps 
you juggle two calls at the same time. You 
can put one person on hold, or everyone 
can jump into a conference call. You can 
also configure a block list to keep away those 
pesky telemarketers, or your smarmy uncle. 

Axvoice allows you to use an unlocked 
VoIP handset or adapter with the service. 
Otherwise, Axvoice can send you its phone 
adapter for use with a traditional landline 
phone. The service also supports SIP 
sofi:phones, so you can make calls on your 
PC using your Axvoice plan. AXvoice's 
remote management capabilities also 
include voicemail (listen, delete, move), and 
you receive an email notification whenever 
someone leaves you a voicemail. You can set 
up Axvoice to attach the voicemail to the 
notification email, as well. The web portal 
also displays your call history. 



Most of Axvoice's features are standard 
with the service, but there are a few a la carte 
features. Adding a virtual number costs $3.99 
a month, and like your primary number, 
you can select any area code. Axvoice also 
offers toll-free numbers at the added per 
month base cost of $3.99 for domestic calls. 
Including Canada coverage increases the cost 
to $5.99 per month. Axvoice bills toll-free 
calls at 4.99 cents per minute. 

You can also select month-to-month 
plans. One month for the 200-minute 
U.S. and Canada plan costs $9.99 per 
month, while the unlimited U.S. and 
Canada plan is $14.99 per month. Axvoice 
also offers two international plans. The 
Residential International plan costs $199 
per year ($16.59 per month) for access to 45 
countries. The Residential International Plus 
plan ups to the calling destinations up to 60 
countries for $29.99 per month. 



Axvoice is certainly one of the most 
inexpensive VoIP providers around. 
You'll need to prepay for an entire year's 
subscription to get the best rates, but the 
month-to-month plans are competitively 
priced with the competition, too. The 
cost of the international plans might be 
particularly compelling for those looking to 
save some cash. 

ITP (Internet Telephone Provider). ITP 
(www.itpvoip.com ) provides a ton of ways for 
you to access your voicemail. For example, all 
plans will convert voicemail to text and push 
the message to you via email. ITP also sends 
your mobile phone a text message to indicate 
that you have a new voicemail. If the text 
conversion wasn't 100% accurate, you can 
listen to the voicemail remotely, as the email 
has a WAV recording attachment, as well. If 
you need to listen to ar-chived voicemails, 
just call your phone number, press star, and 
enter your PIN. 

Advanced call handling is standard with 
ITP. You can configure ITP's service to 
forward calls to another line (such as your 
mobile phone) in a variety of situations, 
such as when the ITP line is busy or has 
lost Internet access. ITP can also forward 
calls based on the time of day. This way, you 
could forward home phone calls to an office 
line during work hours. These settings are 
configurable through the website, so it's easy 
to manage an account and make changes 
when necessary. For extremely important 
phone calls, you can use the Follow Me 
feature, where you enter up to three numbers 
to forward calls. If you don't answer the first 
line after a user-specified number of rings. 
Follow Me will try the next number. 

ITP lets you to manage who can call 
you and when calls will come through. 
Within ITP's Advanced settings, you can 
whitelist or blacklist phone numbers. Do 
Not Disturb settings are also available, if 
you want to block all phone calls at specific 
times. A host of other convenient features 
are available, too, including three-way 
calling, E-911 support, wake-up calls, call 
transferring, caller ID, and call waiting. 

The basic one-line residential plan starts 
at $9.99 per month and provides you with 
500 outbound minutes for the United 
States, Canada, and Puerto Rico. This plan 
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also includes unlimited inbound calling. 
The basic two-line residential plan costs 
$18.99 per month. With an unlimited 
account, you'll have unrestricted local and 
long-distance calling. One line will run you 
$19.99 a month, and two lines cost $38.99 
a month. Global unlimited plans provide 
service to over 70 countries and are available 
for $24.99 per month for one line or $48.99 
per month for two lines. With a dual-line 
plan, you can choose an international 
number (from 30 countries) for one of lines, 
letting friends in that country reach you 
without paying international rates. 

In addition to ITP's standard features, 
there are a handful of services you can add 
for an additional cost. You can sign up 
for a virtual fax hne ($9.99 per month), 
a virtual number ($4.99 per month, 
numbers available for any city), and a VoIP 
app plan ($9.99 a month) that lets you use 
your smartphone in conjunction with IT? 
to make and receive calls over Wi-Fi. 

ITP's service certainly isn't short on 
features, and the most important are built 
into every plan. This way, it's fairly easy to 
pick a plan, because you only really need 
to decide whether you want unlimited 
minutes and/or one and two lines. 

VOIPo. Branding itself as "the likable 
phone company," VOIPo ( www.voipo.com ) 
is focused on providing crystal clear service 
and helpful, friendly customer service. 
VOIPo also boasts that you can save over 
75% on your phone bill by switching to 
its VOIP offering. The service is backed 
with a 30-day guarantee, and you'll receive 
a full refund as long as you send the phone 
adapter back. We also like that all VOIPo 
plans include 60 minutes of international 
calling to select countries, including Brazil, 
Italy, Spain, India, and Sweden. 

With VOIPo, you'll be able to manage 
advanced features through the vPanel web 
client. You can even route calls based on 
specific numbers, groups, and custom rules. 
For instance, you could configure VOIPo 
to send all numbers in the 555 area code to 
your mobile phone. There are six possible 
ways to route your call: whitelist, blacklist, 
busy signal, disconnect, voicemail, or 
forward. VOIPo's vPanel also offers settings 
for private or restricted numbers, so you 



won't have to deal with calls from unknown 
numbers. If your Internet or power were 
to fail, VOIPo can forward all your calls to 
another phone number or voicemail. 

There are over 40 features included 
with every VOIPo plan, including some 
distinctive features that aren't commonly 
available (or require an additional fee) 
with other providers. For example, you 
can assign different ringtones for incoming 
users, so you'll know who's calling right 
away. For no extra cost, you can setup a 
virtual number, as well as a virtual mailbox. 
Virtual numbers are handy for those who 
regularly talk with friends and family 
whose phone providers charge for long- 
distance calls, because you can select an 
area code that will eliminate those charges. 

We found that VOIPo regularly runs 
promotions. At the time of this writing, you 
could sign up for a two-year subscription 
for $149 ($6.21 per month). The plan gives 
you unlimited calls to the United States 
and Canada. Leasing of the VoIP phone 
adapter is free (ships at no cost, as well), 
and activation was also free. Prefer to go 
month-to-month? VOIPo will cost you $15 
per month. The pricing system is about as 
straightforward as it gets. 



VOIPo also offers a Cloud VoIP, a service 
that you can use with an SIP device to make 
outgoing calls to U.S. numbers. For $36 a 
year, you'll receive 500 minutes per month. 
VOIPo also allows you to forward Cloud 
VoIP calls to a U.S or Canadian number for 
one cent a minute. 

VOIPo provides a number of features, 
such as virtual lines, that other providers 
charge extra for. We also like that you won't 
have to sign up for a higher-priced plan for 
international minutes. If you occasionally 
need to make an overseas call, VOIPo might 
be the perfect option. 

Vonage. Among VoIP providers, Vonage 
( www.vonage.com ) is among the old guard. 
The company has been operating since 
2001. Vonage isn't one to stand pat, though, 
and has constantly evolved its VoIP service 
options. For instance, Vonage is testing a 
ReachMe Roaming feature that's designed 
to help global travelers avoid expensive 
international roaming fees. With ReachMe 
Roaming, incoming calls made to U.S. 
mobile phones are routed through the 
Vonage Mobile app when the smartphone 
is connected to Wi-Fi. If your smartphone 
isn't connected to Wi-Fi, ReachMe Roaming 
will route the missed call to Vonage Mobile's 
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AT&T U-verse 

This service is a slightly different take on VoIP, using AT&T's wireless data network to deliver 
traditional phone service. For $20 per month (with a two-year agreement), you'll get unlimited 
nationwide calling, as well as features such as caller ID, call forwarding, and voicemail. To use 
the service, you'll just need to plug your home phone into AT&T Wireless Home Phone base 
unit. Because there's no need to have an Ethernet plug nearby, you're free to set the base unit 
anywhere you get strong reception. The base unit has a backup battery, so unlike most VoIP 
offerings, you can still make calls if the power goes out. 




voicemail, and you can listen to it when you 
get back on Wi-Fi. 

ReachMe Roaming is currently free for 
a limited time, although at the time of this 
writing Vonage had released no further 
timetable or pricing information. ReachMe 
Roaming feature currently works only with 
Android devices and GSM carriers (such 
as AT&T and T-Mobile), but Vonage is 
looking to expand usage for other carriers 
and mobile operating systems. 

There are other ways Vonage can reduce 
your mobile bill. The Vonage Extensions 
app lets you make calls on your smartphone 
using your Vonage account minutes. Vonage 
Extensions is ideal for situations where you 
want to avoid mobile roaming charges, 
save your cellular minutes, or need a way 
to make calls over Wi-Fi in places with poor 
cellular reception. 



Want to be even stingier, and not use 
your mobile or Vonage minutes (or no VoIP 
plan at all)? You and your friends/family 
can download the Vonage Mobile app 
(available for Android and iOS), connect to 
Wi-Fi, and make free voice and HD video 
calls to each other. When you look within 
your smartphone's contact list, you'll see 
which friends have the app, so you know 
whom you can call for free. Calls to Vonage 
numbers via Vonage Mobile are free, too. 

Of course, Vonage also provides VoIP 
calling for landlines. When you sign up 
for a plan, Vonage will send you a Vonage 
Box, an adapter that lets you use the VoIP 
service with a traditional touchtone phone. 
Advanced calling features come with all 
packages. You can set up the SimulRing 
feature to have your Vonage number ring 
on up to five additional phone numbers, so 



you wont miss any calls. Incoming phone 
calls can also be forwarded to another 
line. Your voicemails are accessible from 
any phone, as well as from your PC. Call 
transfer, call waiting, three-way calling, 
caller ID block, and do not disturb 
capabilities are standard on all plans, too. 

There are a variety of residential and 
international calling plans. Vonage's U.S. 
& Canada plans vary by monthly minutes. 
You can get up to 400 minutes of local and 
long-distance service for $12.99 per month 
(plus taxes and fees), 800 minutes for 
$21.99 per month, or unlimited minutes 
for $25.99 per month. If international calls 
are more your flavor, the Vonage World 
plan lets you make unlimited international 
calls to landlines in 60 countries and 
mobile phones in 10 countries. It costs 
$27.99 per month. Need to call countries 
not on the basic World plans list? Check 
out the Vonage World Plus subscription 
($29.99 per month), which adds 250 
minutes to mobile phones in 40 more 
countries than those covered in the Vonage 
World Plan. 

Vonage's international coverage is the 
best of the bunch, and you have plenty 
of flexibility when it comes to picking 
a plan. We also like the mobile options 
Vonage offers for using its plans with a 
smartphone. If your have mobile plan has 
a limited number of anytime minutes, 
Vonage's service and mobile apps make a 
nice supplement. 

VoIP Evaluations 

When it comes to versatility, we like 
variety of landline and mobile features 
Vonage offers for its nationwide and 
international plans, especially if the 
ReachMe Roaming feature becomes a 
low-cost feature. If cost savings is your 
goal, both Axvoice and VOIPo have 
exceptionally low rates if you prepay. ITP 
offers a variety of one-line and two-line 
plans, so you can easily select a package 
that best suits your needs. If you're 
looking to move on from traditional 
phone service, any of these VoIP options 
should help you reduce costs, and you'll 
likely have access to a number of new call 
handling capabilities. ■ 
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Q&A With Jeremy Mortenson 

Crucial's DRAM Product Manager 

Talks DDR4 




U: With the launch of Intel's X99 
platform, DDR4 is finally here. Can 
you talk first about the fundamental 
architectural differences between DDR4 
and the DDR3 memory we've been using 
for so long? 

I ly A : The fundamental architecture 
KJ I Y I is actually very similar between 
DDR3 and DDR4. They're both silicon- 
based semiconductors with rows and 
columns that get addressed. Engineering 
and manufacturing have improved upon the 
previous generation to enhance the product. 



what are the benefits to gamers, content 
creators, and other high-end users who 
make the switch? 

I ly yi : DDR4 brings advancements that 
O I V I will allow for faster speeds, as well 
as greater bandwidth and densities at lower 
voltages. This gives you increased energy 
efficiency a more responsive system, and the 
ability to have more memory than ever before. 

: What is the significance of the move 
from 240 pins in DDR3 to 288 pins 
inDDR4? 



Q 



: And how do those improvements 
translate to end users? In other words. 



JM 



: The extra pins provide additional 
signals that allow for higher capacity 



and performance compared to DDR3 
modules. On all DDR4 modules, you'll 
notice the ramped or curved bottom edge 
that helps to improve insertion force. 

r\ : How will capacities (per stick and/or 
• I pgj. system) and clock speeds change 
as we move to DDR4? 

I l\ /I • capacities, the DDR4 speci- 
O I V I fication allows for component 
densities up to 16Gb (gigabit). Most of 
what's shipping today is 4Gb-based DDR3 
that'll give you a 16-chip 8GB UDIMM 
or SO-DIMM. We're already sampling 
8Gb components that will allow users to 
have a single 16GB module on a standard 
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16-chip UDIMM. Keep in mind that the 
platform will need to support this new 
density, so check with your system or board 
manufacturer to ensure compatibility 

In terms of speed, the current mainstream 
DDR3 specification is l,600MTps 
(megatransfers per second) with higher 
speeds topping out at l,866MTps 
(overclocking excluded). In comparison, 
DDR4 specs are currently at 3,200MTps, 
with talk of even higher speeds being ratified 
in the future. We now have fast DDR4 
modules available on the market that make 
it much easier to achieve top speeds than 
it was with DDR3, which required special 
overclocking and the right parts selection. 
As DDR4 matures, we'll see some radically 
improved speeds in the fiiture. 

Q: How are megahertz and megatransfers 
per second related where memory is 
concerned, and how does this reflect on 
DDR4's performance vs. DDR3? 

I • Megahertz is the frequency at 
O I V I which the memory is running. 
Megatransfers refer to the rate at which you 
can move data. With DDR4 at 2,133MTps, 
your memory is running at l,066MHz and 
can move data on both the rising and falling 
edge of the clock signal (hence the DDR, or 
double data rate nomenclature), effectively 
giving you 2133MTps. Its really the same as 
DDR3 as far as the terminology goes; we're 
just starting to see a more accurate use of 
MTps terminology with DDR4. 

Q: It looks like although speeds and 
performance have gone up, voltage 
has come down. The DDR4 kit we 
reviewed last month is rated for 1.2V. How 
is this possible, and what does it mean 
for overclockers? 

I ly /I : Engineering has designed in some 
O I V I power-saving features, including 
pseudo open-drain DQs (for read and write 
I/O power reduction), data-bit inversion, 
and command address latency, along with 
some other design enhancements. It's part 
of the development of the technology and 
requirements for additional power savings 
over the previous generation. Overclockers 




Crucial's Ballistix Sport line already includes a number of DDR4-2400 kits, including single DIMMs as 
well as two- and four-DIMM kits. 



will continue to push the parts a little higher 
in terms of speed and voltage to see what 
kind of extra performance they can squeeze 
out of the DRAM and CPU. Like previous 
DDR3 memory, voltage is limited by what 
the motherboard, CPU, and BIOS will allow 
you to adjust and your willingness to risk 
your system stability and warranty. 

r\ : speaking of overclocking, what can 
1 J overclockers expect in terms of stability 
at higher clocks with DDR4? 

I l\ /I • DDR4 technology matures, 
O I V I it'll be much easier to hit high 
clock speeds compared to DDR3. Today 
with DDR3, you really need the right 
motherboard, processor, and specially selected 



DRAM to hit the fastest speeds on the 
market. To hit those ultra-high DDR3 speeds 
(2,400+) , you might have needed to manually 
adjust your memory settings even though 
an XMP profile was available. With DDR4, 
those same speeds will be commonplace, 
making them easier than ever before to achieve 
with greater system stability. 

: We reviewed a Crucial DDR4 kit in 
our October issue, and since then you 
have added DDR4 kits to your Ballistix 
Sport line, as well. Can you talk about how 
the Ballistix Sport DDR4 differs from the 
one we looked at last month? 



JM 



: The Crucial kit is standard speeds, 
timings, and voltage on a generic 
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green PCB. Ballistix Sport is running faster 
speeds, includes a cool heat spreader design on 
a black PCB, and includes an XMP profile. 

Q: The kit we reviewed had a CAS 
latency of 15; what would you say to 
someone who is used to DDR3 timings and 
thinks 15 might be high? 

: Latency is a touchy subject for 
some because ultimately, to achieve 
faster speeds your timings usually go up, and 
we know tighter timings are better. There's the 
CAS Latency rating most readers are familiar 
with, and then there is the true latency, 
measured in nanoseconds, to actually address 
and access data. In general as we move forward 
with higher speeds, this true latency will be 
going down, even with higher CL ratings. 

Your overall real-world experience is going 
to be better on a new platform that supports 
DDR4, as the benefits of faster CPUs with 
more cores along with greater bandwidth will 
provide better performance. 



^ : How long do you think it will take 
for DDR4 modules to be in all of your 
Ballistix: memory lines (Elite and Tactical)? 

: The Ballistix product line is a 
key product focus for the Crucial 
DRAM team. We're working to round out the 
Ballistix product line and have enhancements 
to the Ballistix Tactical modules in our sights, 
so keep an eye out for fiiture announcements. 
Our customers are very important to us, so 
please feel free to engage with us via social 
media or reach out to us directly with ideas or 
products su^estions. 

: DDR3 hit the market in 2007, and 
we are just moving on to DDR4 
seven years later. Do you foresee DDR4 
being around as long as DDR3 has been, 
or will the next standard come along 
more quickly? 

: If you look at the main production 
timeframe for DDR, it was around 



for a couple of years (approximately from 
2002 to 2004). DDR2 was the primary 
standard for a few years (from about 2004 
to 2007), and DDR3 for several more (from 
2007 to the present). DRAM as a whole 
is a very mature technology that is deeply 
rooted in computers, servers, and many 
other devices (cars, industrial technology, 
general electronics, etc.). One would 
expect DDR4 to be around for several 
years, as well. There are some new memory 
technologies in the works from companies 
such as Micron; it'll be up to the market, 
developers, and consumers to determine the 
next standard. 

Q: In your experience, what's the 
sweet spot for total system memory 
for gaming? What about general use? 
Is there a point at which users will see 
diminishing returns if they pack in the 
max amount of memory their system 
will support? 

: Right now the sweet spot is 
around 16GB for most gamers. 
General use, of course, depends on 
the scenario and what games you'll be 
playing. Between 8GB and 16GB seems 
to be adequate. Most of today's desktop 
motherboards can take 32GB (4 x 8GB), 
and some of the newer DDR4 boards can 
take up to 64GB, but this is overkill for 
most gamers. That said, there are some 
memory-intensive applications (including 
photo and video editing, along with 
virtual machines) that can leverage really 
high amounts of DRAM. 

Q: Thanks for your time today. Before 
we go, what would you tell someone 
who is considering a new platform and a 
move to DDR4 but is on the fence about 
the new memory? 

: Consider the overall benefits 
of a system supporting DDR4. 
You'll achieve increased performance and 
efficiency at a capacity that'll keep you 
going for years. Plus, when you upgrade 
in the future, you'll likely be able to 
move your DDR4 memory over to your 
next system. ■ 




Crucial's Ballistix Elite DDR4 memory (also shown installed on an X99 motherboard above) will 
be available very soon. 
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The CoolingConfigurator.com database system is built to help you choose 
the right EK products for your hardware while avoiding any known 
compatibility issues Our system will suggest you the recommended EK 
products when you choose your Motherboard or/and Graphic Card from our 
database However EKWB does not assume anv liability for mistakes or 
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Quick search for EK waterblocks 



Select your mothert>oard 




<Ms in the system 



Q: When did EK launch Cooling 
Configurator.com, and how did it 
get started? 

ly yi T" : EK has been working on the 
I Y I I site since 2009, and it launched a 
couple years later. Watercooling can be very 
overwhelming if you have no idea what 
you're looking for, especially for those new 
to custom cooling. CoolingConfigurator.com 
was born to help alleviate those issues and 
guide beginners to setting up their first loop. 

Q: For readers who might not have 
visited the site, can you talk about 
how the process works? Say I have a 
graphics card or motherboard that I'd 
like to add to my liquid-cooling loop; can 
you walk me through the three steps to 
finding the right waterblock? 



ly yi : step one: Users have the option 
lYI I to search for their hardware or 
by specific EK waterblocks. If you choose 
to search by specific EK waterblocks, the 
site will display all computer hardware 
that is compatible with that specific 
block, and the process ends there. If you 
choose to utilize CoolingConfigurator 
.com by searching for your hardware (and 
this is the most common usage scenario), 
you will need to simply type the proper 
name of your hardware. For example, 
you would search for "Asus Rampage IV 
Black Edition" instead of something like 
"R4BE." As you start to type in the name 
of your hardware, CoolingConfigurator 
.com will automatically start to list products 
that match the text you've typed. If the text 
you've typed ends up having no results, go 
back a few spaces until results appear. EK 



uses the exact names that manufacturers 
provide, but sometimes there are more ways 
than one to enter the name of a graphics 
card, such as ASUS' DCII cards, which 
you can enter as "DCII" or "DC2." Try a 
few combinations before concluding that 
CoolingConfigurator.com does not include 
a listing for your hardware. 

Step two: Once you've selected your 
hardware, the site will bring you to the 
respective page dedicated to that piece of 
hardware. Here you will find every block 
and block accessory that is compatible 
with that piece of hardware. If you select a 
motherboard, it will show you which CPU 
blocks are compatible, as well as if there 
are full-board blocks, MOSFET blocks, 
monoblocks, and/or northbridge and 
southbridge blocks for it. Generally EK will 
try to keep all pages for new hardware as up- 
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to-date as possible to reflect which products 
will be receiving blocks in the future and 
which wont. However, the best way to keep 
tabs on the list of products we're currently 
working on is to visit our main website 
( www.ekwb.com ) and our social media 
outlets. To the right of each EK product that 
is compatible with the hardware, you'll see 
a shopping cart icon that will bring you to 
the compatible block or accessory in our web 
shop. To the right of the shopping cart icon, 
you'll see a checkbox and a quantity box, 
followed by the item's price. Here, you can 
select which products you would like and 
how many; as you make your selections, EK 
automatically determines how many fittings 
you will need and displays a running total 
at the bottom of the page. In the same row, 
there is a drop-down box that will allow you 
to choose which fitting you want. When you 
select what type of fitting you want, a photo 
will pop up displaying what it looks like. 

Step three displays what block (or 
blocks) you've chosen and the final number 
of fittings CoolingConfigurator.com has 
determined that you need. At this point, you 
have the option to select Print, Open in PDF, 
or Add Above Items to Shopping Cart. If you 
decide to add the items to your shopping 
cart, you will be redirected to our web shop 
with the items in your cart. 

r\ : When a visitor to the site fills out 
' ^ a Compatibility Inquiry form, how 
long does it take to get a response fi*om 
your team? 

: We try to respond to all 
requests in 24 to 48 hours. Accu- 
racy is obviously very important on 
CoolingConfigurator.com, so every detail 
must be checked thoroughly in order to 
provide reliable service. The instant the site 
becomes unreliable, the whole database is 
compromised and can no longer be trusted. 
We try our hardest to determine that without 
a doubt, the hardware in question is either 
compatible or incompatible with our 
products. The accuracy of the information 
you submit is a factor, as well; the more 
accurate the information you provide in the 
Compatibility Inquiry form, the faster we 
can get back to you. We highly encourage 



users to take photos of their naked PCB if 
they cannot find an exact one online with a 
reasonable image resolution. 

: How far in advance of a new graphics 
card or motherboard family launch 
would you say your team usually has a 
reference card or board, and how do you 
decide which products to build custom 
waterblocks for? 

: Unfortunately, lead times vary 
with every launch. Overall, our lead 
times have been growing over the years, but 
some manufacturers like to work with us 
more than others, and this can occasionally 
cause delays for highly anticipated hardware. 
For the last few launches of major GPU 
families (especially NVIDIA's GeForce 
GTX 980 and AMD's R9 290X), we have 
had blocks ready to go either at launch or 
immediately following launch of the CPUs 
themselves. Our goal is to try and continue 
this pattern for fiiture launches. 

We will, of course, always build blocks for 
all reference graphic cards, however the non- 
reference graphic cards and motherboards 
go through a process. We try to predict 
demand for these parts, based on factors 
such as manufacturer reputation and how 
early we can get samples prior to the launch. 
And because we are enthusiasts ourselves, 
we take overclockability into consideration. 
The flagship CPUs in a family will generally 
receive priority over the less expensive and 
lower-performing CPUs, so if you want 
to watercool your PC, you may want 
to remember this! Building on that, the 
flagship non-reference cards from each GPU 
vendor — MSI Lightning, ASUS Matrix, 
EVGA Classified, and so on — are also more 
likely to receive blocks. 

: CoolingConfigurator.com currently 
lists around 1,457 graphics cards; do 
you keep blocks on hand for all of them? If 
you get an order for a waterblock for a card 
several generations old, do you usually 
have them in stock, or do you have to have 
your production team build one? 

: No, we don't keep blocks on 
hand for all cards. For those 



models, CoolingConfigurator.com 
will list the block but tell visitors that 
it is EOL (end of life) and therefore 
unavailable. We keep blocks in stock 
for several generations, but we can't 
continuously produce and assemble 
blocks that are several years old. For 
example, we currently have blocks for 
the NVIDIA GeForce 600 series and the 
AMD Radeon 7000 series. We won't keep 
GPU blocks in stock that are much older 
than this. That being said, if the product 
is not EOL but is out of stock, we will 
assemble blocks as they are ordered. 

Q: The PDF generated by the con- 
figurator is a pretty cool idea for 
keeping track of parts that are a fit for 
one's components. Can shoppers also 
drop stuff from their configurator visits 
direcdy into the shopping cart? If I have 
a member login at ekwb.com, can I store 
my configurator results on the site as part 
of my profile? 

: Yes, if you are signed into the 
EKWB web shop and add 
products directly to your cart from the 
CoolingConfigurator, those items will be 
saved in your cart until you either remove 
them or purchase them. 

r\ : Do you have plans to add new 
I J features to CoolingConfigurator.com, 
and if so, can you talk about them yet? 

: Yes, CoolingConfigurator will 
be receiving a dramatic update in 
the coming months. Eventually CC will be 
able to configure a cooling solution for your 
entire PC! 

Q: What else would you like CPU 
readers to know about Cooling 
Configurator.com? 

: Remember, CoolingConfig- 
urator. com will be able to 
answer your compatibility questions 
(and, more than likely, your "will 
this product be receiving a block?" 
questions) a lot faster than if you email 
us individual questions. ■ 
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Firepower 

TECHNOLOGY 




PC Power & Cooling and the power supply division of OCZ Technology are now FirePower Technology! 
FirePower power supplies are quiet ro bust and deliver uncompromised power. 

FirProwvHi - let 111 uiKiij\/.c oi n dp nor ruHKOWPr 



A one-oM-kind high quality capacitive keyboard 

Type Heaven 

Silky smooth key touch with excellent durability. 



Cup rubber 
Conk ring 



Keyboard Features 

■ Unique non-contact capacitance key switches optimized for power users 

■ Siworls over 50 million operations per switcti 

■ Only 45 grams of pressure is required to register commands 

■ Switches eliminate key bouncing to ensure reliable and consistent performance 

I htlpJ/www.to pre.co.jp/en/ I 



KiiVEn ^ 

7.1 Virtual Gaming HeaciSGt 





7 1 virtual sound card 



2m extension cable 




CPU 

IS MOD CENTRAL 



If you love great mods, CPU is the place for even more coverage 
of the latest mods, the greatest modders, and mod contest 
winners from all over. In these pages, you'll find modified stock 
cases, custom builds, and everything in betWe^ 




Look For CPU At These LAN Parties 




10.31-11.02.14 

AYBOnline Presents Baselan 27 
Winnipeg, IVIB 

www, ay bon I i ne , com 

10.31-11.02.14 

TusLAN 2014 
Tucson, AZ 

www.tuslan.net 

11-07-09-14 

PDXLAN Charity LAN 
Portland, OR 

pdxian.net 

11.07- 09.14 

LANFest Sacramento Fall 2014 
Folsom, CA 

lanfest.inteLcom 

11.08- 09.14 

Wichita LAN Redemption 
Wichita, KS 

wichitalan.com 

11.08-09.14 

FortLAN V 
Fort Wayne, IN 

www.fortlan .org 

11.14-15.14 

LANFest Netwar 27.0 
Omaha, NE 

lanfest.inteLcom 

11.14-16.14 

LANFest Northwest Fall 2014 
Hillsboro, OR 

lanfest.inteLcom 



11.14.14 

Maryland LAN Gamers 
Greenbelt, MD 

wvwv.marylandlangamers.net 

11.15.14 

6D Epic LAN 
Cincinnati, OH 

6depic.com 

11.15.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingoiub.com 

11.21-23.14 

PONG Turducken LAN 
Menomonie, Wl 

pong.uwstout.edu 

11.21-23.14 

San Diego Winter LAN-A-THON 
Bonita, CA 

WWW, sand iegolan, net 

11.21-22.14 

Legendary LAN 
Harrisburg, PA 

www, legendarylan ,com 

11.22.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www,wvgamers,com 

11.28-29.14 

The Player's Voice Expo 
Jacksonville, FL 

www,playersvoiceexpo,com 
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CPU 



Across The Nation — & Beyond! 








LANtastic V 


D^^M^ 1 AM 

HvJNUi LAN 


VVaTBrlOO, vJIM 


ivisnornoni©, vvi 


lantasticca 


pong.uwstout.edu 






M#^#^'^ 1 AM A i^cr^r^^M 
NUlO S LAN-A-UitUUvJN 


C3 aII 

DGMGOOn ^uio 


IjirSSnvlll©, lA 


UclCKSOnvlllS, nL 


vwvw.networkganningclub.com 


belleconventions.oom 






LANWAK OO 


hOrtLAN VI 




Pr^K+ \A/d\/i^A IN.I 
~ur L vvdyiitjj UN 


WWW, lanwancom 


www.f ortlan .org 






HAA ooutn 


ocLlUKlLAN 


ocin Anionio, 1 a 


oar Donaai6, il 


south , paxsite.com 


www.salukilan.oom 






D^^M^ 1 AM 

KUNUi LAN 


VBCtOrLAN O 


ivienornonie, vvi 


r'omana, vjri 


pong.uwstout.edu 


pdxlan.net 


02.14-15.15 


04.25-26.15 


FADECON 


NeXus LAN 


Garland, TX 


Miamisburg, OH 


fadecon.org 


www.nexuslan.org 


02.20-23.15 


07.17-20-15 


PDXLAN 25* 


PDXLAN 26 


Portland, OR 


Portland, OR 


pdxian.net 


pdxlan.net 


02.27-03.01.15 


07.17-19.15 


GottaCon 2015 


Ancient City Con 9 


Victoria, BC 


Jacksonville, FL 


WWW, gottacon , com 


www.anoientoityoon.oom 




Would you like us to help promote your next LAN? 

Give usacallatl-800-733-3809 

We'll be glad to consider your event 




DIGITAL LIVING 



Comfort Sounds Pretty Good 

Gamers Talk About Their Oregon Aero Headset Upgrades 



We've talked with the folks at Oregon 
Aero about the benefits of their 
Omega Plus gaming headset upgrades, 
and having spent considerable time 
wearing gaming headsets ourselves, the 
idea makes a lot of sense. But as is often 
the case, the best way to find out what's 
really up is to talk to people who know, 
so we got in touch with some PDXLAN 
attendees who have experienced Omega 
Plus upgrades firsthand. 

Nick "Gasia" Robitsch 

"Oregon Aero upgraded my Astro 
A40s," Robitsch tells us. "The headset is 
night-and-day different from stock. The 
ear cups seem to have a wider footprint 
than before, and this spreads the pressure 
against the sides of my head across a 
greater area. Normal headsets give me a 
headache after wearing them too long, 
but with the Oregon Aero upgrade, 
my A40s don't. Honestly, when I am 
wearing them, I oftentimes forget that I 
am wearing a headset. 

"The best part of it by far is the top 
cushion," Robitsch says. "It is really 
comfortable! It spreads the weight of the 
headset across eight inches of material vs. three 
inches before the upgrade. The fact that the 
material is pliable and softer than any stock 
headset I've ever seen is definitely a plus in 
my book. The only thing I can say that might 
even be a possible negative is that it does add a 
litde weight and bulkiness to the headset; I had 
to expand the headset a litde bit to account for 
the larger top cushion. Totally worth it." 



Kurt Schuff 

Oregon Aero upgraded Schuff's GX 
Gaming Lychas headset. Schuff says the 
Omega Plus upgrade made it feel "like an 
entirely different headset." 

"The ear cups fit around the ear and are 
incredibly soft and comfortable," Schuff 




Oregon Aero's Omega Plus gaming headset upgrades 
include the company's SoftTop headset cushion, SoftSeal 
ear cushions, and MicMuff noise-cancelling unit. 



says. "The leather helps block out external 
sounds, and everything feels amazing. The 
headset cushion on top really seals the 
deal, making them comfortable to wear 
for long hours of gaming." 

Ben "Xiqaz" Davis 

Davis got an Omega Plus upgrade for 
his Astro A40 headset, including Oregon 
Aero's SoftSeal ear cushions and the 
SoftTop headset cushion. 

"With all the upgrades on your 
headset, the first thing that you feel is how 
comfortable the overall headset feels," 
Davis says. "Also, it feels very light on the 
head compared to normal; I don't have to 
keep adjusting it to be comfortable. One 



of the best things with the upgrade is 
that the SoftSeal ear cushions help 
with noise cancellation, and when they 
warm up, they start to conform to your 
head, which makes the whole gaming 
experience much better." 

Edwin "tlietruejaster" Weber 

Weber says Oregon Aero upgraded 
his Logitech G35 surround sound 
headset. "They couldn't do a micro- 
phone upgrade, as the headset has it 
encapsulated and they honorably didn't 
want to damage that," he says. 

"The headband is amazing at 
temperature control," Weber says. "It 
never feels hot or cold, and you don't 
get a BRRRR feeling from having 
it hot and then go cold when you 
pull it off. While the stock headset 
cushion was comfy, the new one is 
more like not even wearing a headset. 
It makes a remarkable difference 
in the side-to-side stress my head 
usually feels when I am wearing any 
headset. The ear cups have generous 
cushioning, and I have to go past 
six hours of use before I feel them 
around the ears. The sound dampening 
is superior to the stock cups by at least 
50%, at least to my ears." 

Tlie Results Are In 

Comfort is a pretty subjective thing, 
and these are the experiences of 
just four people — probably not a 
statistically significant sampling of the 
general population. But all four of our 
participants have plenty of experience 
as gamers and LAN attendees, and they 
all indicate that Oregon Aero's Omega 
Plus gaming headset upgrades made a 
big difference for them, both in terms of 
long-term comfort and in keeping out 
unwanted ambient noise. ■ 
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BACK DOOR 



Q&A With Jacob Freeman 

GA Product Manager Talks 
About The ACX 2,0 Air Cooler 



Q: EVGA recently unveiled a new air- 
cooling system along with the launch 
of its GeForce GTX 980 and GTX 970 
lines of graphics cards. How does ACX 2.0 
improve on the original ACX? 



JF; 



[ : There are a few benefits on ACX 
2.0, the biggest being power savings. 
The redesigned fan motor allows for a 250% 
reduction in power consumption on the fan, 
allowing for more power to be allocated to 
the GPU. We also use double ball bearings 
for a much longer fan life span, and increased 
the number of fins for improved CFM. 

Q: Let's talk a bit more about the 
redesigned fan motor. 250% is a 
pretty staggering amount of improve- 
ment, especially for a technology that's 
been around for a long time. 

J r" : ACX 2.0 uses a new 3-phase, 
I 6-slot motor design, which improves 
efficiency significantly. 



Q 



: Does saving that power really increase 
a card's overhead for overclocking? 



Jn : Yup! All modern NVIDIA graphics 
I cards (Kepler and later) have a 
"Power Target." This is the maximum 
amount of power the graphics card is 
allowed to use. This power ceiling can 
be increased in software, such as EVGA's 
PrecisionX, but only to a point. By reducing 
the power consumption on the fan, you 
are thus lowering the power consumption 
of the entire board, and freeing up some 
additional power that can be allocated 
to the GPU. For an overclocker, every 
mV can help. 

Q: OK, let's talk life span. Your website 
claims that the ACX 2.0 cooler has 
a 400% longer life span than competing 




EVGA's new and improved ACX 2.0 air cooler's fan (left) compared with the original ACX's fan (right). 



dual-fan coolers. This is all due to double 
ball-bearing fans? 

J r" : Yes, they have significantly longer 
I life span than sleeve-bearing fans. 

Q: Why are more, smaller fan blades 
more effective and efficient than fewer, 
larger ones? 



JFi 



On ACX 2.0 we use 1 1 fan blades 
(compared to nine on ACX 1.0) and 
changed the orientation of the fins. The 
increase in fan blades allows for higher levels 
of CFM, aka more airflow to the heatsink, 
without increasing fan speed and using 
more power. 

Q: What kinds of acoustic improve- 
ments did you build into ACX 2.0 that 
make it 36% quieter than the GTX 980's 
reference cooler? 

J r" : There are a couple of things 
I here that contribute to reducing 
the noise level. First, the dual fans 
on the EVGA ACX 2.0 cooler allow 
them to run at a lower RPM, and that 



reduces noise levels significantly. 
Second, the new swept fan blades that 
we implemented on ACX 2.0 help to 
change the acoustic profile and reduce 
the noise level even further. Third, 
during idle the fans on EVGA ACX 2.0 
will turn off completely, allowing for 
silent operation. 

: What kind of overclocks have your 
\£i team been able to pull off on GTX 
980s equipped with ACX 2.0? 



JF: 



The GTX 980 with Maxwell 
is capable of some impressive 
overclocking. On air, some cards are able to 
achieve l,500MHz-plus GPU clocks. 



r j : What else can you tell us about 
ACX 2.0? 

J r" : We spent a lot of time devel- 
I oping the new ACX 2.0 fans for 
EVGA's GTX 980 and 970 products. 
We believe they bring some significant 
improvements to graphics card coolers 
and are excited to see some of the results 
from the community! I 
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